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Admiral Colbert Keynotes 
Sixth Annual Meeting of the Congress 


Epiror’s Note.—The following address of welcome was presented by Rear Admiral 
Leo Otis Colbert, Director of the U. S. Coast and Geodetie Survey, at the opening session 
of the Sixth Annual Meeting of the American Congress on Surveying and Mapping on 
June 28, 1946. 


AM happy to be here this morning to welcome you to the Sixth Annual Meeting 

of the American Congress on Surveying and Mapping. I particularly want 
to greet our foreign guests who have come here to participate in this first postwar 
meeting of the Congress. I welcome General Fernando Zarate, Director, Insti- 
tuto Geografico Militar of México, accompanied by Lieut. Vaca; Dr. Eduardo 
Alvarez Gutiérrez, Director, Instituto Geografico Militar y Catastral of Colombia, 
accompanied by Major Velasco; Colonel José M. Tamayo, Chief, Peruvian Mili- 
tary Mission, accompanied by Major Villanuena; Mr. B. P. Lambert, Deputy 
Director of National Mapping, Department of the Interior, Australia; and Messrs. 
Karl E. Lohse of the United States and Ralph J. Pennington of Australia, both 
representing the Provisional International Civil Aviation Organization. 

L would also like to welcome back to the Congress Professor Harding of Ohio 
State University who was our first Executive Secretary and which position he 
held until he entered the Armed Forces. 

It is just 5 years since the first organizational meeting of the Congress was 
convened in the auditorium of the Department of Commerce. About 100 were 
present at that meeting. As one of its charter members, I have been in close touch 
with the officers and others who have done much to bring the Congress to its pres- 
ent standing. It is with a sense of deep satisfaction that we may look back over 
the accomplishments of the Congress during these 5 trying vears. For it must 
be remembered that the Congress was launched just before our country entered 
the War, and that during most of its life we have been engaged in a global war 
which required the full concentration of our energies on its successful conclusion. 
This diversion of our efforts naturally retarded the normal growth and operations 
of the Congress. It is therefore gratifying to know that notwithstanding these 
handicaps there has been a consistent growth in membership during this time, with 
a noticeable step-up during recent months. 

Another healthy indication of the basic soundness of the Congress lies in the 
diversified interests of its members. We are recruiting men and women from all 
branches of surveying and mapping as well as from the related fields of geography, 
geology, engineering, instrument manufacture, title insurance, and so on. I have 
been particularly impressed with the large number of private practice surveyors 
that are manifesting an interest in the work of the Congress. This is encouraging, 
and should and will go far towards advancing surveying and mapping—whether 
on a private local level or on a governmental national level. 

With the war over and our attentions again focused on peacetime activities, it 
may be well to restate some of the basic aims of the Congress and to see how these 
aims can best be furthered at this time. 

The American Congress on Surveying and Mapping was organized after very 
careful consideration. Its formation was in response to a long-felt need, expressed 
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by many individuals—among whom were prominent educators, practicing survey- 
ors, and government officials—for a national body that would effectively represent 
and promote the interests of surveying and mapping. 


sé 


Broadly speaking the aims of the Congress are ‘‘To advance the sciences of 
surveying and mapping in their several branches, in furtherance of the public 
welfare and in the interests of those who use maps and surveys and those who 
make them.’’ It is not possible in the few minutes at my disposal to discuss, even 
briefly, the widespread applications of this purpose and the many ramifications 
which it may entail. Under its broad base practically every surveying and map- 
ping activity is encompassed. During the course of the sessions you will doubt- 
less become aware of the many opportunities for service that are open to the Con- 
gress. As the head of a federal mapping agency, I should like to direct my re- 
marks to the potentialities of the Congress in furthering basic mapping programs. 
I am of the opinion that surveying and mapping agencies do not fully appreciate 
this fact. This does not mean that we should view the Congress as another pres- 
sure group, but rather as a body that is legitimately interested—among other 
things—in the basic mapping program of our country so that all activities requir- 
ing maps or surveys for their prosecution will benefit by it. It is no longer pos- 
sible nor is it desirable for any single agency to so isolate its work as to function 
entirely independent of other agencies. The very nature of the work precludes 
that. For example, agencies dealing with highways, reclamation, soil conserva- 
tion, wild-life, flood control, forest management, ete., all need basic map informa- 
tion. The prosecution of the topographic map of the country is in turn dependent 
upon the adequate establishment of a basic network of control over the whole of 
the United States. There is thus a mutual interest among all federal agencies 
who deal with maps—either as producers or users—in accelerating the basic map- 
ping programs of the country. 

I believe it can safely be said that from a national point of view, the one single 
factor which does more to retard our commercial and industrial development is 
the lack of adequate surveys and maps over large portions of our territory. Mili- 
tarily this was pointed up soon after Pearl Harbor when the possibility of defen- 
sive operations in the continental United States was recognized and we frantically 
embarked on a program to improve conditions in areas of strategie importance. 
Although great efforts have been made and planned programs presented with the 
idea of improving the country-wide situation, we have not been able to obtain the 
necessary means to effectuate them. Considerably less than half of continental 
United States has been adjudged adequately mapped, as measured by present-day 
engineering requirements. At the past rate it would take well over a hundred 
years before the country’s topographic map could even begin to be completed. 
This is an intolerable situation for the wealthiest nation in the world. The effec- 
tive administration, development, and conservation of our natural resources, and 
the planning of large-scale public works programs require the immediate under- 
taking of corrective measures. 

The American Congress on Surveying and Mapping is the logical body to 
erystallize an appropriate sentiment throughout the country for the development 
of planned programs for surveying and mapping. Through its Regions and 
Technical Divisions it reaches into the states, counties, and cities, and into every 
surveying and mapping activity. Through its official journal, SURVEYING AND 
Mapping, it is developing a new approach to the problem of helping the engineer 
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and the surveyor to engage in their professions more effectively and more eco- 
nomically. Up to the present time there has been no national medium through 
which all of those interested in surveying and mapping or their end-products 
could speak. The Congress now provides that medium. 

The Congress deserves the active support and encouragement of all federal 
mapping agencies, and of all other groups and individuals interested in advancing 
the sciences of surveying and mapping. Judged by ordinary standards the pos- 
sibilities of the Congress are almost without limit and in due time can well become 
the most potent single body influencing the development of basic mapping pro- 
grams in the country—a matter in which every federal mapping agency is vitally 
interested. It is in this spirit that I welcome you to this meeting. 


Path of Tidal Wave May Be Forecast 


Wwe ANOTHER EARTHQUAKE on the ocean bottom produces a tidal wave, the 

destructive ocean sweep’s arrival on any neighboring coasts may be more 
accurately forecast because of records kept of the Alaska wave that recently 
brought death and destruction to Hawaii. 

Although submarine earthquakes rarely produce the destructive waves, records 
of tide stations at more than a score of points in the Pacific are being analyzed by 
the Division of Tides and Currents of the Coast and Geodetic Survey to trace the 
course of the unusual wave that did develop in the Pacific. Records showing the 
exact time at which the tide gages picked up the oscillations from the wave have 
been gathered from stations extending from Alaska to Chile and including such 
outlying points as Honolulu. 

In predicting the wave that swept out of Alaska, scientists of the Coast and 
Geodetic Survey fixed the time of arrival in Hawaiian waters within four minutes 
of the actual recorded time, it was reported. The readings show that the wave 
was not one long movement, but rather a series of sharp thrusts. 

Reaching a top speed of about 600 miles per hour, the wave averaged 500 miles 
per hour in its fateful dash from the epicenter of the disturbance in Alaskan 
waters to Hawaii. 

Despite the tremendous speed of the wave as it struck land, Coast and Geo- 
detic Survey officials say that it lost speed near shore because of the shallower 
depth. 

Records kept by a tide station at Valparaiso, Chile, 8,000 miles from the epi- 
center, revealed as marked oscillations as instruments at Honolulu, 2,300 miles 
from the origin of the wave. 

Standard tide gages maintained by the Coast Survey operate automatically 
and record tidal movements on a wide paper tape. Throughout the Pacific, the 
recent tidal wave was marked distinctly by most of these instruments.—Science 
News Letter, June 1, 1946. 
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Second-Order Taping 
Through Use of Taping Bucks 
By PROF. HERMAN J. SHEA* 


INTRODUCTION 


ge OND-ORDER taping may be defined as that taping which falls into a pre- 
7 cision class below that of invar base-line measurement and above the usual 
taping performed without benefit of such refinements as use of spring balance and 
correction for temperature and length. The major use of second-order taping 
occurs on traverse measurements having an intended precision figure of 1 part in 
10,000, or better. With the increasing need for measurements of higher precision, 
this type of taping is becoming more and more frequent. 

Perhaps the two most common methods of carrying out this work are through 
use of vertical angles and through use of taping tripods. This latter method, 
often given the name of ‘‘buck’’ taping, is, in most respects, superior to vertical 
angle taping. However, buck taping requires a larger field party which must 
be well organized in the more complex teamwork of this type of taping. Where 
there are many precise distance measurements to be made, it seems probable that 
buck taping methods will give better results in shorter time. 

The purpose of this article is to describe completely the field work and compu- 
tational processes of buck taping. To the knowledge of the writer, no complete 
explanation of these processes is given within the scope of any one article. It has 
been the experience of the writer through contact with students using this method 
that consistent results having a precision of better than 1 part in 10,000 are easily 
obtained. After some practice, the parties become organized to the point where 
the output is well above that obtained by vertical angle taping. 

Also, in the course of this paper, a new taping tripod head, quite simple in 
design and use, will be deseribed. This taping head fits onto a Johnson style 
planetable tripod, and, through use of the properties of this type of tripod, the 
fiel work is considerably simplified. 


FIELD WORK 


Logically, the field work of buck taping may be divided into three depart- 
ments: (1) Alignment, (2) Taping, and (3) Leveling. The purpose of this divi- 
sion is to investigate the problems peculiar to each in relation to the work of the 
entire field party. As is common in many surveying operations, the success of 
the group is dependent on the performances of all the components. Failure in 
any one department, is, of course, failure of the entire project. 


Alignment.—The alignment of the taping is carried out through use of an 
ordinary engineer’s transit. The transit should be equipped with a full vertical 
circle in the event that it should be necessary to measure vertical angles. Depen- 
dent upon the length of the line to be measured and the type of topography, it 
may be necessary to establish intermediate points on line. If possible, these points 
should be set before the start of the taping. With topography of average charac- 


(Assistant Professor of Surveying, Massachusetts Institute of Technology. 
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ter, one setup of the instrument is sufficient for about 700 to 1,000 feet of taping. 

It will be found best to carry the taping toward the instrument, whenever 
possible. By so doing, the line of sight will not be obstructed by either the equip- 
ment or the other members of the party. The portion of the work connected with 
alignment can be handled by one instrumentman aided occasionally by the mem- 
bers of the other groups. 


Taping.—The taping party comprises either two or three men. The three-man 
group consists of a notekeeper who is also in charge of the entire group, a front 
tapeman, and a rear tapeman. If two men are used, the notekeeper also handles 
the front end of the tape. 

The instruments and equipment which are necessary to the taping party are 
as follows: 


— 


Standardized steel tape. 
1 Spring balance. 
1 Thermometer. 


Taping tripods complete with taping heads. 
Tape clamps, plumb-bobs, ete. 


The above list is intended as a guide to the minimum equipment necessary. 
It is very desirable that the party have more than one standardized steel tape, 
as well as replacements for the other items. Either a 100- or a 200-foot steel tape 
may be used. 

The tapes should satisfy completely the certificate requirements of the National 
Bureau of Standards. As will be noticed in the computations, it is advisable that 
the style of tape used have an extra foot graduated before the zero as well as the 
last foot (99 to 100 feet). With such a tape, it will be possible to have the mea- 
sured distances grouped around 100 feet. 

The tapes should be treated with care and not subjected to any harsh treat- 
ment which might damage them or alter their standardized lengths. In using 
these tapes in the field, they should be given the same tension under which they 
have been standardized. For the most part, they will be supported at the zero- 
and 100-foot points. 

The taping tripod head is illustrated in figure 1. This head consists of a ciren- 
lar plate of dural metal, 5 inches in diameter and #-inch in width. In the center 
a thread is tapped corresponding to the thread of a Johnson type planetable 
tripod. At a distance of 2 inches from the center, a roundhead cap screw is set 
into the plate. In the center of this cap screw, a fine hole is drilled. This fine 
hole serves to mark the points on line, and distances are taken to this point. 

In starting the taping of a line, it is best, if possible, to start directly from 
the point on the ground. If this cannot be done, it may be necessary to set the 
transit over this point and measure from the transit to the first taping buck, cor- 
recting for inclination by use of a vertical angle. 


The first buck is placed in position by setting the tripod about 100 feet from 
the start with the center of the tripod about on line. Only reasonable care need 
be observed in this operation, since the final line will be defined by the eccentric 
cap screw on the taping buck head and since a slope distance will be taken from 
the start of the line to this point. When the tripod has been placed in a satis- 
factory position, the taping head is first adjusted for slope so that the taping head 
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Figure 1 Buck taping head on planetable tripod. 


will not interfere with the tape. The desired slope is held by tightening the top 
clamp of the Johnson motion. 

The hole in the eccentric cap screw is then placed on line by rotating the entire 
taping head. When this point is on line, the lower clamp of the Johnson motion 
is tightened ; and the desired condition of having a point on line and about 100 
feet from the previous point is realized. 

For purposes of reading the temperature, a thermometer is hung somewhere 
on the leading tripod. The recommended process of reading a distance is to get 
the tape in position, bring it gradually to full tension, and note the reading. 
It has been found to be of advantage to have the tapemen relax somewhat after 
the first reading, note the temperature, and then remeasure. Such a procedure, 
it is felt, will guard somewhat against blunders. 

After the above has been completed, the next taping tripod is set in position 
and the distance measured from the first to the second tripod. Since three taping 
tripods are recommended, it is possible to measure three tape lengths without 
disturbing a previously set tripod. The process of bringing up the tripods from 
the rear is part of the duties of the leveling group. 

Since there will be one tape length at the end of the taping which will be some- 
what less than 100 feet, it is advisable to observe special precautions with respect 
to the measurement. If the length remaining is less than 20 feet, it may be wise 
to set the last taping buck about halfway between the previous buck set and the 
end of the line. The purpose of this is to avoid the introduction of a possible 
error when correcting for the inclination of a very short tape length. Also, if 
possible, the last taping tripod should be so set that the difference of elevation 
of the short length is as small as possible. 
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Leveling.—The leveling group consists of a levelman and a rodman. This 
group determines the differences of elevation between the various taping bucks, 
If elevations are available for the ends of the measured lines, it is desirable to 
carry these elevations along, checking whenever possible. Failing this, arbitrary 
elevations may be assumed and differences of elevations computed therefrom. 

To avoid confusion, it has been found desirable to specify that a rod reading 
be taken on a taping buck only after the taping group has taped to and from the 
tripod. Then, after placing the rod on the tripod and when the reading has been 
completed, the rodman picks up the tripod and carries it ahead of the taping 
group for subsequent use. 

The leveling group will often set the pace of the taping. However, they should 
not hurry their work unduly, for any blunder made by them will cause the entire 
measurement to be rejected. 


FIELD NOTES AND COMPUTATIONS 


Table 1 is an example of notes taken in the field. The differences of elevation 
have been transferred from the notes of the leveling party. The inclination cor- 
rections shown in the notes are, of course, part of the office computations. 


TABLE 1.—Buck taping 


Measured Difference Inclination 
Section distanee Temp. °F.| in elevation correction Remarks 
(in feet) | (in feet) (in feet) 
G-1 99.708 54 2.35 0.028 Tape: NBS 6872 
1-2 100.393 | 54 0.41 0.001 Tension: 15 lbs. 
2-3 100.348 53 | 0.18 0.000 
3-4 100.440 | 53 0.56 0.002 
1-5 99.970 52 | 1.23 0.008 
5-6 99.707 53 2.71 0.037 
6-7 99.669 | 52 0.96 0.005 
7-H 60.014 52 | 2.45 0.050 
Sum or 
average 760.249 52.9 0.131 


The corrections to be applied are: (1) Inclination correction, (2) Tempera- 
ture correction, (3) Standard length correction for full tape lengths, and (4) 
Standard length and sag correction for partial tape length. It will be noted that 
there is a small irregularity in the use of the term ‘‘full tape length.’’ However, 
by exercise of some care in the field work, the lengths close to 100 feet may be 
taken as full tape lengths. 

Inclination correction.—The inclination correction may be found by use of 
tables* or by direct computation using the following relation: 


oe ' he hh 
Inclination correction = 5 (1) 
2c ac 
where h = difference of elevation in feet, 


and c = slope distance in feet. 


Manual No. 10, Technical Procedure for City Surveys, 1934, American Society of 
Civil Engineers. 
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Again, if the full tape lengths are close to 100 feet and are well distributed, 
there will be very small error in assuming the slope distances as 100 feet. The 
short tape length must be treated by itself and the inclination correction com- 
puted from equation (1). These corrections are totaled and applied directly to 
the sum of the measured distances. 


Sum of measured distances 760.249 feet 
Sum of inelination correction 0.131 foot 


Distance corrected for inclination = 780.118 feet 
Temperature correction.—Sinee the standardized lengths of the tape are based 
on a condition of temperature (usually 68° F.), corrections must be applied for 
any departure from this value. While it is possible to correct each tape length 
singly, it is far more satisfactory and no less precise to correct the entire measure- 
ment at once, using the average temperature. In the notes shown, the average 
temperature is 52°.9 F., and since this temperature is 15°.1 F. below the standard 
temperature, the net correction (subtractive) is 
15.1 (0.00000645) (760.118) = —0.074 foot. 

This correction is then applied to the distance corrected for inclination as follows: 
Distance corrected for inclination 760.118 feet 
Temperature correction 0.074 foot 
Distance corrected for inclination and temperature = 760.044 feet 

Standard length correction (Full tape lengths).—Among other data on the 

Certificate of Length for the tape used in the illustrative measurement are the 


followine two items: 


1. SUPPORTED ON A HORIZONTAL FLAT SURFACE 


Tension Interval Length 

15 pounds (0 to 100 feet) 100.005 feet 
2. SUPPORTED AT THE O- AND 100-FOOT POINTS 

Tension Interval Length 

15 pounds (0 to 100 feet) 99.987 feet 


In the field, except for the short tape length, the measurements were taken 
under a condition of tension agreeing (for all practical purposes) with the second 
of the above two items. The standard length of 99.987 feet may also be expressed 
as 100.000 — 0.013 feet. This latter value is somewhat more convenient to use in 
computing the corrections. Since there are seven such tape lengths, the corree- 
tion for standard length is 

-7 (0.013) 0.091 foot. 


There is no sag correction as such, for such a correction is part of the second 
standardization value given above. 

Standard length and sag correction (Partial tape length).—The partial tape 
length, although a fraction of the field work, presents the greatest difficulty when 
correcting the measurements. The difficulty arises from the fact that this tape 
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length has been used under conditions that are different from any of the condi- 
tions given in the Certificate of Length. The errors that are present include a 
proportion of the standard length when supported on a horizontal flat surface, 
and a sag correction which applies to the length of the tape used. 


+ 
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Figure 2.—Curve of total corrections for standard length and sag (partial tape lengths). 


If the tape had been supported horizontally throughout its 60-foot length, the 
length correction would be 
60.014 
100 
In order that the above correction may be applied, the 60-foot tape length must 
be corrected for'sag. The correction for sag in this case is subtracted and is given 
by the relation 


x 0.005 0.003 foot. 


0 w* L' 
' 240 
where w = weight of tape in pounds per foot, 


L = unsupported length in feet, and 
¢ = tension in pounds. 


Since the weight of the tape in pounds per foot is a rather difficult quantity to 
observe directly, the above relation cannot be immediately applied. However, 
upon inspection of this equation, it will be noted that the correction for sag is 
proportional to the cube of the unsupported length when the unit weight and 
tension are constant. As the sag error for a 100-foot length is easily obtained 
from the Certificate of Length (for this tape, the sag error for 100 feet is 100.005 
- 99.987 = 0.018 foot), the sag correction for the 60-foot length is found as follows: 





SEC! 


ble 1 
par’ 


vive 


whe 
tion 
for 


en 


~— 7 











en 





SECOND-ORDER TAPING THROUGH USE OF TAPING BUCKS 





(60.014) * 


SE) nase 
(100)? * 9-01 0.004 foot. 





Where many lengths are being measured by this method, it may prove advisa- 
ble to prepare a curve giving the total correction for sag and standard lengths for 
partial tape lengths. The equation of this curve for the tape used in the example 
given Is 


x 
0.005 — 0.018 
005 100 0.018 


“? 
(100)*? 
where x is the unsupported length in feet. The first term represents the propor- 
tional part of the standard length correction and the second term the correction 
for sag. An example of this curve is shown in figure 2. 

The final value for the length of the line is: 


Distance corrected for inclination and temperature 760.044 feet 

Correction for standard length (full tape length) 0.091 foot 

Correction for standard length and sag (partial tape length) 0.001 foot 

Final corrected length 759.952 feet 
‘« 2 « 


Shortage of Engineers 

den the almost universal adoption of accelerated training programs in 

colleges and universities during the war, the supply of fully trained engi- 
neering graduates was reduced so drastically that at least a college generation of 
engineering graduates has been lost throughout the country, asserted Henry T. 
Heald, president, Illinois Institute of Technology, at the Annual Meeting of the 
American Railway Engineering Association. He predicted that it would be 1949 
before a normal number of engineering graduates is again produced. 

Speaking of the implications to the railroads of this lack of sufficient graduate 
engineers, Mr. Heald declared that reasonable estimates indicate that the deficit 
may easily reach 150,000 by 1950. 

Moreover, declared Mr. Heald, it is a well-known fact that railroad employ- 
ment is not at present attractive to engineering graduates. This is not because 
the engineering colleges fail to produce men with proper training for railway 
engineering work. It is due to the fact that the opportunities for engineering 
graduates in the railroad industry do not look particularly attractive at the pres- 
ent time. 

The solution to this problem, warned Mr. Heald, is not to be found in encour- 
aging colleges to give more courses in railway engineering. Rather, it is the 
responsibility of the railroad industry to convince the colleges as well as their 
students that railroad salaries and opportunities for professional growth and 
advancement are equal to or better than those offered in other industries. 

He added that the railroads have no realistic training program for college 
graduates and seldom do they try to secure students for co-operative training.— 
Engineering News-Record, March 21, 1946. 















Co-ordinated Filing Systems 
By B. EVERETT BEAVIN 


PROJECT ENGINEER, J. E. GREINER CO., CONSULTING ENGINEERS 


‘PEAKING generally, filing systems for engineering offices may be divided into 
\J two broad types, as follows: 

In the first type, the engineer attempts to quiet a vague feeling that perhaps 
the records are of some value and should be arranged for decent interment. This 
feeling often is not discernible during the rush and bustle of the project—it takes 
so much time to root through mounting masses of notes, computations, reports, 
records, ete., that he really cannot spare the time to meditate upon filing methods. 
Therefore the work is put off until the project is finished. 

In the second type, the engineer attempts to set up his filing system at the 
start, making it pay dividends in increased efficiency during the life of the project 
and hoping that at the end when all concerned are thinking in glowing terms of 
the next project, a small amount of brushing up will fit the files for closing and 
will leave valuable data readily available for future reference. 

Actually, there is no such thing as a perfect filing system. Alphabetical, 
chronological, topical, and geographical systems all have disadvantages. The 
writer has found that a modification of the geographical system, using the State 
Coordinate System as a framework, offers distinct advantages in the filing and 
use of those records which have a continuing value. Coordinate and bench mark 
cards, test boring data, well and high water data, rainfall and runoff measure- 
ments, traffic and utility surveys, and many others pertaining to specific locations, 
are referred to with ease if filed by location. This statement applies equally to 
the collection and arrangement of fundamenta! data during the active life of an 
engineering project and to the subsequent use of such data in later projects. It 
applies equally to data, made available by outside sources, which one desires to 
make a part of the office files. 

An example from the writer’s experience may serve to illustrate the efficacy 
of a co-ordinated filing system, in this case, for survey data. 

The need for coordinate stations and bench marks for many engineering proj- 
ects develops so swiftly that time does not permit correspondence with all of the 
federal, state, county, and municipal agencies that might contribute valuable con- 
trol data. Here, of course, a central state repository for all such information is 
the ideal solution. In the absence of such a facility, the writer decided to accumu- 
late all the available data and transfer them to 5” by 8” cards, and file the same 
for ready reference. 

A decimal filing system was suggested, but the question arose, why add a new 
system of numbering when the State Coordinate System offers practically the 
same convenience, with the added feature of requiring no separate key or code? 
The writer, for many years, had filed coordinate cards of local systems geographi- 
cally and found that method to be simple and inexpensive; therefore, no reason 
was seen why a statewide system would not be practicable. 

Originally the system was designed so that the filing units would be identical 
with those of the proposed Maryland State mapping scheme, in which areas 25,000 
feet north and south and 35,000 feet east and west eventually will be mapped at 
a scale of 1 inch = 1,000 feet. Because of the odd figures involved, filing was diff- 
eult and the files therefore have been rearranged. 
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CO-ORDINATED FILING SYSTEMS 11] 


At the present time, each division in the file covers an area 50,000 feet square. 


As time goes on, and more control is available, those quadrangles which become 
highly developed may be broken down into 5,000-foot quadrangles or smaller, as 
required. The quadrangles are identified by the coordinates of the lower left- 
hand corner, with the last three zeros omitted. 

The Maryland State coordinates extend easterly about to 1,350,000 feet (1) 
and northerly about to 700,000 feet (Y Suppose, for example, one wishes to 
find all the control in the vicinity of a point which by reference to the recent 
state of government maps is found to have approximate Maryland coordinates 
of X = 810,000 feet, Y = 480,000 feet. Turning to the geographical file, all the 
available data will be found in a division headed XY 800, Y 400, arranged in 


ascending order of X values. 

If the point in question lies on or near the boundary between adjacent quad- 
rangles, it then becomes necessary to consult the adjoining division or divisions. 

Thus it will be seen that the geographical or co-ordinated filing system has all 
the advantages of decimal filing, requires no separate key or code other than 
existing state maps, and is, in itself, a representation of the coverage of the state 
by horizontal and vertical control or such other data as may be filed in this 
manner. 

Supporting data, such as U. S. Coast and Geodetic Survey publications or 
correspondence with other sources, usually are filed in alphabetical or topical 
files, with a reference to the same appearing on the coordinate or bench mark ecard. 

The effort required in setting up such a system is considerable. The most 
laborious part has been in locating government bench marks on the map and 
sealing their coordinates. This labor would be reduced materially if government 
publications in the future would give approximate state coordinates of bench 
marks. 

There seems to be no reason why the same system would not be practicable for 
the filmg of notes, deed abstracts, small plats, and computations. An ordinary 
letter file could be arranged with the same divisions as the 5” by 8” card file. The 
writer has done this to a limited extent and found the results to be satisfactory. 

Yurthermore, the method, which of course is not new, seems to be of interest 
to land record offices, historical societies, utility companies, police, tax assessors, 
and many others. 

At the present time the writer is using the same system for arranging topog- 
raphy, soundings, underground surveys, and other data for a large government 
project. By this method, the quadrangles which are to be mapped have com- 
panion folders and spaces in the files wherein are accumulated the data which 
substantiate the data placed upon the drawings. When this project goes into the 
design stage, the basic data will be readily available to the designers. 

While not free from defects, the co-ordinated filing of engineering data, if set 
up early in the game, does offer the following advantages: 

a) Ready availability during the busy periods of a project. 

(b) Permits accurate estimate of design progress, broken down into quad- 
rangles. This tends to help the project engineer run the job, rather than the 
reverse, 

(c)} When the job is over, only a small amount of work is required to close 
the files. 

(d) The arrangement is so simple that future reference is facilitated. 








Surveying for Fast Construction 
By HOWARD R. KORNBERG 


CONSTRUCTION ENGINEER, J. A. JONES CONSTRUCTION CO., INC. 


Eprror’s Note.—The following article is one of a group of articles published in the 
Engineering News-Record of December 13, 1945, under the title “Construction for Atomie 
Bomb Production Facilities.” It is reprinted through the courtesy of the author and the 
magazine. 


HE size of the main building and the speed of the work made the field en- 

gineering layout for the gaseous diffusion plant at Clinton Engineer Works 
a major problem in itself. Though the main building appears to be a single 
‘U’’-shaped structure, actually it is composed of a large number of separate 
building units. <A single roof covers the whole group, but between every adjoin- 
ing unit there is a multitude of piping interconnections. This type of construe- 
tion necessitated a unique, and somewhat complicated, layout in order that the 
separate units could ultimately be tied together to form a single unified process 
plant. 

To accomplish this result a primary base line (fig. 1) was established away 
from the building site, where there was no possibility of disturbance, and secon- 
dary base lines were run inside the building site, and parallel to the primary 
base line. The primary base line was run 9 feet off the center line of the con- 
struction railroad main line, and was 2,600 feet long. A concrete monument was 
set at each end, and intermediate concrete monuments were placed at about 
500-foot intervals. The secondary base lines, run inside the building site, were 
offset 1 foot from the center of column line No. 3. 

Two targets were set up on each end of each base line. One target was set 
completely off the building site where there was no danger of its being disturbed. 
A second target was placed on the building site, to be used in case visibility be- 
came poor on account of darkness or fog. Every target had its description clearly 
painted in large letters on a board directly under the target. In this way the 
instrument man always was able to identify the target through the telescope, 
and the possibility of error due to reading the wrong target was largely elimi- 
nated. The targets used were 4 feet square and were painted red and white in 
alternate triangles. Such a target is quite satisfactory for a 2,000-foot foresight. 

In establishing the secondary base lines the 90-degree angles were turned at 
least nine times and averaged to insure the accuracy of the rectangle. Once 
these rectangles had been established and checked, it was possible to lay out any 
building for any desired order of construction. Actually, the sequence of con- 
struction was very irregular, and this type of layout was very necessary. The 
primary and secondary base lines were laid out while grading operations were in 
progress, and it was impossible to establish all corners permanently until the 
grading was complete. 

Each building unit is composed of a basement and first floor of monolithic 
reinforced concrete. The second and third stories are framed with structural 
steel. The footings were poured directly on top of undisturbed soil in the cut 
sections, and on top of compacted fill in the embankment sections. The ground 
elevation inside the ‘‘U’’ was the same as the top of the first floor slab, and this 
high level of ground was maintained by a reinforced concrete retaining wall 
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SURVEYING FOR FAST CONSTRUCTION 113 


located between column line Nos. 2 and 3, very close to the secondary base lines 
which were on the basement floor level. 

The center line for one building unit (see fig. 1) was run from the primary 
base line to a concrete monument located at the lower, or basement floor. level 
along the outside wall (column line No. 53 for the east series of buildings). This 
monument was the established point from which all east series footings were 
located. Then the building center line was extended to a concrete monument on 
the secondary base line. Subsequently, center lines for all other buildings on 
the east series were established by precise chaining, north or south along the 
secondary base line. 

Another concrete monument was set on the building center line at the No. 1 
eolumn line on the upper, or first floor. level inside the ‘‘U’’ on the east. From 
this point an intermediate setup was made to establish a concrete monument on 
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Figure 1.—Base line and target layout for accurately locating points over a 60 
acre building. 


the building center line at column line No. 1 for the western side of the *‘U.’’ 
Targets were then established on the east and west, outside the building site on 
the center line for the single building unit. 


Macuinery Layouts 


Each building unit (width between 50 and 200 feet) was separated from the 
adjoining units by expansion joints, and transverse expansion joints were located 
about 75 feet apart. Most of the building units are nearly 400 feet long, and 
consequently there was considerable movement in the structure due to tem- 
perature changes. No attempt was made to make machinery or piping layouts 
until after a building was under roof, as this tended to reduce the temperature 
fluctuations and decreased the amount of movement. 

After the structural steel for a building was erected and plumbed, the build- 
ing center line was projected on all floors. Lead plugs were placed in the con- 
crete slab of the first floor and punch marks were made in the steel. This true 
center line, established separately for each building unit, provided for any vari- 
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ations occurring in the location of one building with respect to another, and it 
also gave all crafts and subcontractors a common starting point. With all piping 
and equipment tied together from floor-to-fioor, as well as from building-to- 
building, this common control was very essential. Tolerances in grade were 
limited to 0.005 feet, and line variations to #7, inch plus or minus. 


ACCURATE RECTANGLE ESTABLISHED 


After a building was under roof, a layout rectangle was established on the first 
floor slab for each bay. Lead plugs were set in the concrete for the corners and 
from these centers all equipment was 
located. Each line was marked, and the 
layout pattern was typical, so that any man 
could go into any building and know where 
to begin. In locations where points on the 
floor would be covered by equipment, pads 
were welded to the under side of the strue- 
tural steel beams so that plumb bobs could 
be hung from the ceiling. 


LicgHtep LEVEL Rop 


A new level, in perfect adjustment, was 
reserved for the establishment of all bench 
marks. Bench mark leveling was done 
only after work hours in order to avoid 
vibrations caused by construction equip- 
ment. For ease in handling inside the 
buildings, standard level rods were cut off 
to convenient lengths. On these rods a 
one-cell battery and flashlight bulb was 
mounted on the rod target to permit ac- 
curate readings in poorly lighted corners. 
Some levels were equipped with similar 
lights to facilitate adjustments of the bub- 
ble tube. (Fig. 2.) 

In the basement and on the first floor 
two types of bench marks were established. 
Figure 2.—Target with flashlight bat- A painted scribe mark was made on every 
tery and bulb to throw light on vernier other column about 1 foot above the floor. 
is displayed on a cut-off level rod. At Jn strategic, but out of the way, locations 
left a 6-foot rule and plumb bob target a j-inch bolt was put in the wet concrete 
of the floor slab, and left protruding about 
1 ineh for all elevations requiring any re- 





have been converted to a level rod, with 
vernier added for reasonably accurate 
readings. 
finement, since the seribe marks on the 
columns were scarcely good to more than 0.01 foot. Above the first floor all 
elevations, not requiring an accuracy greater than } inch, were taken directly 
from the structural steel framework. 
Personnel requirements fluctuated in accordance with the types of work 
underway, but at no time was it possible to employ experienced rodmen since the 
young men who usually do this work were all in the Army. 
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As far as possible, instrument parties were given repetitive assignments so 
that they became proficient on one operation and followed it through the entire 
job. For example, two parties started on the layout of footings. By the time 
footings for 20 buildings had been placed, the men had become so proficient in 
the task that one party could do all the work. 

For layout inside the buildings it was found that a two-man party could work 
very successfully. These two-man parties carried both a transit and a level so 
that they could switch momentarily from line to grade. With this system one 
experienced field engineer was required at the peak of the construction period for 
every 250 construction workers, to establish and maintain the layout for all build- 
ings, roads, utilities, and sub-contract work. 

One man was held responsible for the accuracy and condition of all instru- 
ments, checking them systematically for adjustment and cleaning them periodi- 
cally. Tapes and level rods were replaced frequently to avoid errors caused by 


misreading defaced numerals. 


UsaBLE IDEAS DEVELOPED 


During the progress of the work the men were alert to invent and develop 
ways and means to improve or simplify the particular job they were doing. It 
was learned that worn-out triangular saw files, contributed by the carpenters and 
ground flat on one end, make an ideal tool for putting scribe marks on conerete. 
Shoe polish paste is an excellent paint substitute for stenciling numbers on ¢on- 
erete columns. For marking on floors that will be covered with dirt, red paint is 
more easily seen than white. A converted plumb bob target mounted on a 6-foot 


rule made a convenient rod for checking elevations in cramped places (see fig. 2) 


Aerial Survey Nears for Florida Highway 
gues FIRST AERIAL SURVEY for a highway route will be made from Miami soon. It 
will chart the 83-mile strip of coastline from Miami to Jupiter Light, north of West 
Palm Beach. Resulting maps will be used by the State Roads Department in choosing 
the route for a new super-highway to replace U.S. 1. This is part of the State’s long-range 
project for relocating U.S. 1 between Jacksonville and Miami. 

Here to make the survey are Gilard Kargl, head of Kargi Aerial Surveys of Midland, 
Texas, and his pilot, R. W. Gilbert. They are working with J. S. Beazley of Tallahassee, 
photogrammetric engineer of the State Roads Department. 

The photographing can be finished in 3 hours of favorable weather, Kargl explained. 
Special cameras will be used. The resultant map will be on a seale of 1 inch equals 500 
feet. From this the State Roads Department will lay out the tentative route for the new 
highway. Sixty days later, the selected route will be rephotographed. This final survey 
will produce a map about 50 feet wide and 728 feet long. It will show all roads, canals, 
houses, sidewalks, and other objects along the route. 

The cost will be only a fraction of what it would cost to do the same work by ground 
survey, Beazley said. He said the aerial survey is the first of its type to be made in 
Florida. The plan has been used in a few other states. 

The link from Miami to Jupiter Light will be the southern end of a proposed four 
lane super-highway to run from Miami to the Georgia line. The big project may take at 
least 10 years to finish. It ealls for a right of way 200 feet wide in rural areas, 100 feet 
wide in urban areas, and a minimum speed of 35 miles an hour.—The Miami Herald, May 
21, 1946. 








The Engineer’s Opportunity 
to Serve Society * 


By PROF. RALPH 


>. WILEYt 


N 1934 the Society for the Promotion of Engineering Education published the 

report of the Investigation of Engineering Education made under the diree- 
tion of Dr. W. E. Wickenden, now President of the Case School of Applied Science. 
In his final report Dr. Wickenden says, ‘‘It may be relevant to consider what a 
corporate profession is and what its social responsibilities are. . . . All recognize 
that some of the attributes of a profession pertain to individuals and some to 
groups, but there is considerable variation in emphasis given.’’ The report con- 
tinues, presenting a carefully prepared statement of professional rights and re- 
sponsibilities based on several years’ study by a very competent group of engineer- 
ing teachers and executives. 

To what extent does the average engineer enjoy the rights, and to what extent 
does he accept the responsibilities of professional status? In too many cases the 
engineer is concerned solely with the technical solution of the particular problem 
with which he is confronted. He leaves the exploitation of his work to those 
whose interest lies solely in the profit motive. He makes little out of it for him- 
self but he does not see to it that societv—and not individuals alone—benefit. 


CONTROL EXPLOITATION 

A good example of this is the early development of the railroads in this country. 
They were built by engineers but they were managed and exploited by big busi- 
nessmen and financiers for their own benefit rather than for service to the public. 
There is no objection in having a new enterprise show a profit to the promoter, but 
the manipulator who produces nothing should not be allowed to profit unduly at 
the expense of the public. 

The prime consideration should always be service to the public. The passage 
of the Securities Exchange Law has prevented such manipulation as milked the 
early railroads of their assets, and other legislation now insures their operation 
for publie benefit, but we still have a long way to go in the development of engi- 
neering projects to insure full protection of the public against exploitation. 

The engineer should obtain more control in engineering activities just as the 
medical men have gained control in their fields, and the basis of this control should 
be public service. The technique for this control is organization in professional 
societies. Effective action in a democracy can be accomplished only by organi- 
zation ; witness the strength of labor organizations or the various bloes in Congress. 

Engineers should seek to gain for engineers control of the engineering activities 
of society for the real and avowed purpose of improved management in the inter- 
est of society. The failure of engineers to take a prominent part in business or 
politics is not chargeable to the public but to the narrowness of the engineers’ 
vision. Among us, diligence, technical ability, integrity, and reliability have 
been held high, while qualities of leadership have been held low. — It is of course 


Reprinted through the courtesy of Civil Engineering, May 1946. 


+ Head, School of Civil Engineering and Engineering Mechanies, Purdue University. 
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admitted that the engineer should always do his best on any project for which he 
is responsible. Whether he does so is sometimes open to question. 


PRESTIGE NEEDED 


Engineers as a body are delinquent in advancing their profession in the public 
understanding. Perhaps they are too modest and shun publicity. Nevertheless, 
the public is entitled to be informed on engineering matters and the information 
should come from those who are best informed. It is interesting to note that the 
American Society of Civil Engineers has recently created a public relations bureau 
with a full-time director, the purpose of which is to inform the publie on the 
engineer’s work. This is a progressive step for the Society to take, yet it would 
seem that such an agency should have behind it the full support of all engineers 
rather than of one group. If engineers are to make an imprint on social affairs 
or politics they must present a united front. Separate professional organizations 
can be and have been effective in each professional field, but only in union will 
real publie strength be manifest. 

The great mass of engineering literature is evidence that as a class engineers 
are generous in sharing their knowledge, yet there are many who have new knowl- 
edge and do not share it. This comes more from inertia and a lack of facility in 
expressing themselves than from an unwillingness to share that knowledge. The 
only way to learn to write well is to write, and the only way to become articulate 
is to speak out. Far too many of us are inarticulate. It may be that we are too 
shy, retiring, or possibly mentally lazy. 


PUBLIC SERVICE 


Most engineers are willing to serve the public gratuitously on various public 
boards and commissions, but in the past all too few have been appointed to such 
positions. It would seem that we should be more active in promoting the appoint- 
ment of engineers to public bodies, at least to those that have to do with engineer- 
ing matters or where engineering training is an important asset. 

Engineering education has not received the support from the professional 
engineer that it should. Aside from the work of the Engineer’s Council for Pro- 
fessional Development, particularly in accrediting engineering curricula at the 
various colleges and universities, very little assistance has been given. The pro- 
fession certainly has not had a ‘‘constructive share . . . in ordering education,’’ 
as has been the case in the medical profession. This has been due to inertia, lack 
of interest, and lack of co-operation and organization on the part of the profes- 
sional societies. 

Engineers have not supported our licensing laws the way they should. Every 
competent engineer should be licensed if he expects the support of his profession, 
and he should be a member of and support those professional societies in his own 
field. He owes it to his colleagues to do this much. 

In the matter of ethics most engineers have been very scrupulous. All our 
societies have set up satisfactory codes of ethics and most engineers know and 
observe these codes, but our methods of enforcing the codes on those not so seru- 
pulous are neither efficient nor effective. 

Engineers, like all other good citizens, should be interested in and take a part 


in the social, political, and economic life of the country. Certainly their point of 
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view is as informed, logical, and valuable as that of the newspaper men whose 
editorials often mold opinion and policies. 


SociaL BENEFITS 


As engineers we are said to have been engaged in ‘“‘the art of organizing men, 
and of directing and controlling the forces and materials of nature for the benefit 
of the human race,’’ but there seems to be some doubt whether what we have done 
has always been of benefit to mankind. We have developed an industrial age in 
which we enjoy a standard of living higher than was ever attained by any other 
people, but in reaching that high standard we have neglected the social impact of 
many of the devices by which it was achieved. Industrial research has given 
greater control over environment; sanitary and medical research have increased 
the span of life; but research which will confer the same power of control over 
man himself, his emotions and his passions, has been sadly lacking, and lack of 
such control may well destroy civilization. 

If we continue our division into antagonistic groups either locally, nationally, 
or internationally, we are bound to fail because both experience and theory show 
that those social groups which work together have superior strength. Knowledge 
becomes an agent of destruction when men divide into antagonistic groups. Thus 
the inevitable end, if we are to survive, is a still more closely co-ordinated and 
co-operative society ‘ 

We obtain needed supplies throughout the world, and changes in the economic 
life in various parts of the world affect all of us. That we need larger political 
and economic units is demonstrated by the present turmoil. Man is being inevi- 
tably forced by scientific progress into some kind of a world government. 

Will this affect our freedom? Freedom is a relative term. There is no free- 
dom without restraint. The only free man is one who is entirely isolated, without 
any contact with his fellow man. The minute he joins with another the freedom 
of each is limited by the rights of the other. 

Science itself can never destroy anything—only nature and man can destroy. 
We must be concerned, therefore, lest man prostitute science to evil ends. It is 
inconceivable that normal, thinking people would want to make the world worse 
rather than better. 

Nevertheless, in anticipation of such an emergency, scientists are responding. 
We are witnessing something new under the sun: concentrated political action on 
the part of a large group of scientists (those who perfected the atomic bomb) to 
persuade society not to abuse, not to permit unwise exploitation, but to use wisely, 
a great scientific invention. The advice given by these scientists is speedily to 
adopt such revolutionary changes in the organization of society as only the most 
reckless politicians would dare to speak of, but which the thinking of political 
scientists and liberals of all shades of opinion has been steadily approaching for 
centuries—world government and state control of a great new source of power. 


AGREEMENT NECESSARY 


Engineers can take courage from the example of these hitherto little known 
physicists and chemists and also speak their minds, if they can agree among them- 
selves, for the guidance of the people. Hitler was able to gain control of Germany 
because of the indifference of the educated people to his philosophy and because he 
substituted the worship of the State for a true religion. 
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We cannot continue to accept the ‘‘status quo,’’ an intellectual retreat for the 

indolent, the mercenary, and the too successful. The Victorian philosophy that 
1od’s in His Heaven,’’ and if you leave things as they are all will be well, will 

no longer serve. We must develop a passionate desire for the good and a hatred 
of evil. But even that is not sufficient unless we are discriminating enough to 
ferret out the evil. Practical business men, statesmen, politicians, and even scien- 
tists have seen in the past in science—for example, in the industrial revolution- 
sure proof of the progress of mankind. They have been satisfied with this physi- 
eal progress without too much concern for the moral and ethical progress with 
which it should go hand in hand. Now we have been through a war so evil, so 
diabolical, that we are forced out of our lethargy. 

The engineer must be concerned with statecraft not only for his own salvation 
but because it is now dealing daily with problems which are his direct concern 
and which his training fits him to solve. Into our social and political life a differ- 
ent tvpe of thought must be injected, a type based on the scientific method and on 
the co-operation of the many. 

Although much more difficult of solution, the problems of society will vield to 
the same methods as do those of the scientist—the patient gathering of admitted 
facts before the formation or exploitation of elaborate theories. We must hon- 
estly learn to distinguish between facts and opinions, because only on facts can 
we base the scientific method of analysis which will result in agreement. 

Politics has been a matter of emotions rather than of intellect. It is amazing 
how a sentimental appeal to a prejudice can blind us to its triviality and lack of 
truth. Scientific research has greatly improved man’s ability to communicate 
with his fellow man, but it has in no wise improved the things said over these 
improved communication systems. Lack of independence of thought and intel- 
ligence of action is not a shortcoming of the masses alone. The daily press reports 
the ‘‘miracles’’ of science, but a dilettante interest in such reports is far different 
from a genuine understanding of the fundamental methods of science. Possibly 
a widespread teaching of science, with emphasis on the method rather than the 
‘‘miracles,’’ will ultimately contribute much to the thinking and intellectual atti- 
tude of the voter. Along with this must go the spiritual and moral improvement 
of men through culture and religion. This, however, is an evolutionary process 
and will not serve in the present emergency, which demands immediate action. 
Scholars, scientists, and engineers must take a hand or the people will listen to 
demagogues and will become the willing tools of dictators. 

The engineer is under an obligation to inform himself on the political, eco- 
nomie, and social trends of the times and to take his part in the solution of our 
common problems. In a democracy, where the majority control, isolated indi- 
vidual influence is of little value. It is only by co-operation that good works are 
accomplished. That engineers have been unable to co-operate with one another 
in the public interest is a reflection on the profession. We certainly cannot hope 
to make an imprint on society if we continue to let petty differences and personal 
prejudices interfere with proper organization and co-operation. 

Engineers properly organized can and should make their influence felt in all 
matters of public policy where technical abilities are needed in these difficult days. 


WHY NOT ENROLL ANOTHER NEW MEMBER IN THE CONGRESS? 








The Map of Hispanic America 
By the AMERICAN GEOGRAPHICAL SOCIETY 


Epiror’s Note.—This article is condensed from the announcement of the completion 
of the Map of Hispanic America by the American Geographical Society of New York, 
appearing in the January 1946 issue of the Geographical Review. The complete text of 
the article may be seen by referring to the Geographical Review or by requesting a booklet 
containing an abstract of the article from the Society’s New York office at Broadway and 
156th Street. Copies of the sheets comprising the Map of Hispanic America may also be 
obtained from the Society on a sales basis at $2.00 per copy by requesting sheets in accord- 
ance with index and sheet listing shown on the accompanying illustration. 


U PON publication of the Bogota sheet in the autumn of 1945, the American 
Geographical Society of New York announced the completion of the Map 
of Hispanic America conforming in scale and style to the International Map of 
the World on the scale of 1: 1,000,000. The 107 sheets of this map, each measur- 
ing 4° of latitude by 6° of longitude on an approximate paper size of 26 by 32 
inches, cover all the land areas of the American continents from the Mexiean- 
United States boundary to Cape Horn, including the West Indies, a total of about 
8,000,000 square miles, or nearly one-sixth of the land surface of the globe. If the 
sheets were joined, they would form a map about 320 square feet in area and 
measuring 34 by 28 feet at its greatest dimensions. This notable achievement has 
required the efforts of a sizeable staff of cartographers and editors working con- 
tinuously for a period of more than two deeades at a total cost of research, com- 
pilation and drafting, publication, and supplies of nearly half a million dollars. 
The completion of the project, appropriately referred to as a modern milestone 
in the cartography of Hispanic America, presents the results of a complete assem- 
bly, review, and classification of all available scientific data of a geographie nature 
covering the area. The fine co-operation received by the Society in the under- 
taking from the whole group of Hispanic American countries goes far to promote 
mutual understanding and sympathetic relationship between the countries of the 
Western Hemisphere. Due to the lack of general maps, either of Hispanic 
America as a whole or of any of its countries, of such character and quality as 
adequately to serve the requirements of base maps for field work or for detailed 
studies by the geographer, the geologist, the biologist, and research workers in 
many other fields, the initial planning for the production of the map provided for 
an orderly assembly of all cartographic source material available at the date of 
publication of each sheet which would constitute a point of departure for all 
further work. Other considerations were to provide a map on a seale large enough 
for use at least as the basis for field reconnaissance work and for all general 
reference purposes ; a map that would give as accurate and detailed a picture of 
the physical and human geography of the whole area covered as existing material 
made possible and the scale permitted. 

The 107 sheets comprising the maps are an important extension of the coverage 
of the International Map of the World. Although the map was in no sense under- 
taken with the idea of offering it as a part of the official International Map, the 
sheets are listed in the annual reports of the Central Bureau of the International 
Map. It is to be noted, however, that each sheet of the Society’s map bears the 

120 





TH 


ins 
to § 


His 








etion 
Y ork, 
xt of 
oklet 


and 


30 be 
rord- 


ican 
Map 
p of 
sur- 
y 32 
can- 
Out 
the 
and 
has 
ceon- 
‘om- 
jars. 
tone 
em- 
ture 
der- 
note 
the 
nie 
y as 
iled 
s in 
for 
> of 
all 
ugh 
oral 
» of 


rial 


age 
ler- 
the 
nal 
the 








THE MAP OF HISPANIC AMERICA 121 


inscription ‘‘ Provisional Edition,’’ the implication being that the sheet is intended 
to serve only until the official definitive edition has been produced by the proper 
Hispanic American Government. 


COMPILATION AND REPRODUCTION 


The finished map, representing completely new and original compilations, 
more than meets the basic requirements visualized in the planning stage as a result 
of the splendid cartographic treatment achieved after exhaustive research for, 
and expert analysis of, all existing source materials. The areas covered by sys- 
tematic topographic surveys reflect an accurate reduction and simplification of 
the survey sheets supplemented in other areas by a compilation from surveys of 
other types and additional material in the form of descriptions and statistics. 
Topography of both the land surfaces and sea floor is expressed in meters by 
means of contours where topographic surveys were available, and elsewhere by 
formlines based on available elevations and descriptive material. The details of 
human occupation are shown by symbols indicating the location and status of 
political bundaries; the position, population, and administrative importance of 
cities and towns; the location and gauge of railroads; the location and character 
of roads; the location of telegraph and wireless stations. Differentiation is made 
between perennial and intermittent streams and also between detail taken from 
reliable surveys and that sketched from other sources. Also of particular impor- 
tance to users of the maps are the reliability diagrams included along the margin 
of each sheet, from which the areas covered by reliable surveys can be readily 
distinguished from those compiled from sources of lesser reliability. 

Many problems requiring the highest degree of skill in cartographic judgment 
and in the treatment of conflicting source material were presented as production 
of the various sheets was undertaken. The recognized abilities and sound judg- 
ment of the Society’s cartographers and editors were required to correlate the 
voluminous data representing both old and new surveys. In the process of collect- 
ing material for the map, one of the editors spent 8 months in South America 
visiting the various capitals to examine official and other map collections and to 
establish official and private relationships that would assure active interest in 
supplying material for the map. 

The projection employed in the production of the map is a modified polyconic 
projection devised by Lallemand conforming to the projection adopted for the 
International Map of the World. In this projection the meridians are straight 
lines, and meridional errors are lessened and distributed (in a manner similar to 
that found in a conic projection) by having two standard meridians instead of 
the one central meridian of the ordinary polyeonie projection. Any sheet of the 
series will join exactly along its margin with the four neighboring sheets. 

The excellent reproduction of the map has contributed materially to the 
splendid results achieved, and as many as 20 color variations appear on a single 
sheet. The lithographing firm of A. Hoen and Company, Baltimore, Maryland, 
which reproduced all the sheets of the series, has reflected into the printed sheets 
the many years of experience of the company and especially its president, Mr. 
A. B. Hoen. 

Uses OF THE Map 


At an early stage in the development of the project, many important uses for 
the map were realized, among which was its use in connection with boundary- 
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settlement negotiations. The Society’s map affords an unexcelled source of infor- 
mation on international boundaries, due to the care exercised in the accurate 
plotting of demarcated international boundaries and the research that preceded 
the plotting of rival claims in the case of boundaries still in dispute at the time 
when any particular boundary sheet of the map was published. One of the first 
occasions when the map was used for such purposes was in 1925 by the boundary 
and plebiscitary commissions under General Pershing and General Morrow, in 
attempting settlement of the Tacna-Arica dispute between Chile and Peru. In 
1929 the official map used by the Committee on Investigation and Conciliation in 
the Chaco dispute was prepared by special request from compilations in progress 
of the area. Copies of the sheets covering the Letica region on the upper Amazon 
were requested by Colombia and Peru when the controversy occurred in 1932 
between the two countries over the ownership of the region. In 1933 copies of 
the compilation prepared for the sheet covering the undemarecated section of the 
Colombian-Venezuelan boundary in the Sierra de Perijaé were used in the field 
by the Joint Boundary Commission. 

When war broke out in Europe and there was reason to fear a possible invasion 
of the Western Hemisphere and an attack on the Panama Canal, the map suddenly 
came to play an important role in planning our National Defense. The Coast and 
Geodetic Survey in producing the initial series of 1: 1,000,000 scale aeronautical 
charts of the Western Hemisphere for the Army Air Forces, depended almost 
entirely on the published sheets of the map, as well as a considerable volume of 
unpublished data furnished by the Society for the Latin American part of the 
project. 

An important supplementary development to the production of the map was 
compilation of a finding index to the 200,000 or more names appearing on the 
sheets at the request of the Coordinator of Inter-American Affairs. The millionth 
map also provided the basic material for the production by the Society of a new 
map of Latin America on the scale of 1: 5,000,000 in three sheets. The Map of 
the Americas was produced in 1942 in English, Spanish, and Portuguese editions 
and is presently in use in nearly every office of our government that is in any way 


connected with Latin-American affairs. 


Electronics in the Graphic Arts 
_ ‘VE READ A LOT ABOUT ELECTRONICS the past few years, possibly have the idea it is 
associated only with radio and certain war-making devices. As a matter of fact, the 
science of electronics already has practical graphie arts applications. 

One is found in the Luxometer which measures light for correctly timing exposures, 
for making better plates. 

I’m probably as ignorant as most of you are as to just what kind of an optical instru- 
ment the so-ealled “electric eye” is. I’m not, however, ignorant of the fact that this device 
discloses instantly when register in a form goes out. It can be harnessed up so as to stop a 
press when things go amiss; it even actuates the flying paster mechanism which makes it 
unnecessary to stop a press when the end of one roll of paper comes and must be manually 
attached to a new roll. As the term indicates, the pasting is done on the flv. And the 
electrotyper still says it’s his equipment for making plates, or no plates!—J. L. Frazier in 
“Revolutionary Realities and Imminent Developments in the Printing Industry,” The 


Inland Printer, May 1946. 








A New Tilting Dumpy Level 


By LOUIS H. BERGER 


PRESIDENT, C. L. BERGER AND SONS, INC, 


NE of the few instances of ‘‘an evil tree bringing forth good [ruit’’ is the 

wartime development of improved engineering techniques which are appli- 
cable to peacetime progress. Of the many engineering instruments developed 
during the recent war, a new surveying level is an outstanding example of an 
essential instrument born of army engineers’ requirements, and refined through 
the close co-operation of army officers and competent civilian manufacturers. 
The Berger engineers’ tilting dumpy level may be described as a ‘‘ wartime devel- 
opment to simplify and expedite peacetime engineering procedure.’ 

The purpose of this instrument is to enable the engineer to obtain levels with 
greater speed than can be obtained with the better known wye and dumpy levels. 
Second- and third-order differential leveling are accomplished quickly with this 
new instrument, and setups can be made with greater speed. The instrument 
also achieves closer limits of accuracy than the older types of levels used by the 
civil engineering profession. 

More than three vears were devoted to tests and refinements, and re-designing 
was undertaken where practicality indicated its need. Any number of field 
trials were made. The instrument was out in all kinds of weather, on all sorts 
of terrain, in the Arctic and in the tropics, and it was given whatever breakdown 
tests can be applied to precision instruments of this sort. It withstood abuse and 
hard usage under extreme conditions. 

This is the first American instrument of its kind to be electrically illuminated 
for night operation. Originally intended for military use, wherein emergencies 
may arise at any time, many of the parts of this level are interchangeable and 
readily replaceable. The instrument is constructed mostly of hard bronze; a 
few parts are of nickel silver. It is equipped with a fine precision vertical tilting 
screw having a differential motion, drum and single index, prisms and mirrors, 
electric illumination for telescope and spirit level vials, and a three-screw leveling 
base. 

Serews with different knurled heads and diameters are furnished for all main 
operating parts such as the focusing pinion, leveling, clamp, and tangent screws in 
order to distinguish them by the touch of the finger when the instrument is used 
for night observations. The instrument is leather finished (some parts lac- 
quered). The height of the instrument is 63 inches from the feet of the leveling 
screws to the top of the telescope. The weight of the instrument is 10 pounds. 
Its weight complete with tripod is 15 pounds. 


TELESCOP! 
Since the telescope is equipped with the interior focusing system, the object 
class is fixed in position and does not move in focusing. The focusing is accom- 
plished by moving an interior lens, usually a ‘‘negative’’ lens, placed between 


Eprror’s Nore.—An earlier model of this instrument was briefly described in the 
article “New Military Surveying Equipment” in the October 1945 issue of SURVEYING 
AND MAPPING. 
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A NEW TILTING DUMPY LEVEL 








FRONT VIEW (EYE END OF TELESCOPE). 





SIDE VIEW SHOWING PROTECTIVE HOUSING FOR PRISMS AND 
TELESCOPE SPIRIT LEVEL VIAL. 


the objective and the ruled glass diaphragm. With this arrangement the ends 
of the telescope tube can be sealed more tightly than when the exterior focusing 
system is used ; also, the ‘‘constant of the instrument > to be added to stadia dis- 
tances is so small that it may be omitted. The difference in rod reading between 
the upper and lower lines multiplied by the stadia constant gives a determination 


of the distance. 
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The glass diaphragm in the instrument is permanently fixed in an accurately 
made cell, which can be replaced easily. A positioning pin insures that the new 
diaphragm will be in the proper position in the instrument, and no further adjust- 
ment need be made except that of the main level vial by the usual ‘‘ peg’’ method. 
Power is furnished from three flashlight batteries in a separate watertight case. 

The telescope is inverting, 10 inches long, and its length remains constant. 
The diameter of the clear aperture of the objective is 1? inches. 

The telescope has a power of 30 diameters. The diameter of the exit pupil 
of the achromatie eyepiece is 0.06 inch, and the field of view is 1 degree, 30 min- 
utes of are. Limiting angle of resolution is 3 seconds of are and resolves 1/100 
foot on level rod at 1,000 feet in a favorable light. Highly accurate sights can 
be obtained at that distance. 

The eyepiece has a dioptric seale plainly marked in units, with 10 divisions 
numbered —5, 0, + 5, with an index line on the eyepiece mounting to establish 
normal sight. It has a double Aeme threaded ring for focusing motion of the 
eyepiece. The telescope is equipped with an interchangeable non-adjustable 


glass diaphragm (plano-glass disc), ruled for cross and stadia lines (stadia lines 
spaced in ratio of 1: 100), ruled to read thousandths at short breaks in line. The 
diaphragm is electrically illuminated and has a dimming arrangement. There 
is no adjustment for collimation provided for the glass diaphragm, this being 
perfected by the manufacturer, and is permanent. 

The telescope can be focused from approximately 10 feet to infinite distance. 
It is ventilated so that the lenses will not become fogged through atmospherie 
conditions. The outer barrel is bored cylindrically without strain for the entire 
travel distance of its slide, and at right angles to the axis shaft on which the 
telescope fulerums. The interior focusing slide, which travels inside of the bar- 
rel, is free from any looseness, thus making the line of collimation correct for all 
distances. No lubrication is required for the slide. 

Field adjustments can be made by the two-peg method. After sighting the 
cross line on a point at the same elevation as the instrument, the prism adjustment 
screw is turned until the bubble ends coincide. This is the only adjustment 
ordinarily needed. The telescope has two aligning sights, which are filled with 
luminous paint for night use. 

The fulcrum on which the telescope tilts is directly above the center of the 
vertical spindle and under the outside barrel of the telescope, thus insuring 
stability in the height of the instrument while elevating or depressing the telescope 
for different sights taken from the same station. 


CrecuLar Spirit LEVEL 

The cireular spirit level serves to put the center in a vertical position, thus 
securing at once a nearly horizontal position of the cross bar. The level vial has 
a sensitivity of 5 minutes. The vial housing is attached to a bracket cast integral 
with the center cross bar and is provided with a chromium-plated mirror with a 
reflecting angle of 45 degrees to enable the operator to read the level from the 
eve end of the instrument. The housing for the cireular level vial has a milk- 
white glass filter mounted within its base. The level vial is electrically illumi- 
nated. 

Spirit LEVEL ror TELESCOPE 


The telescope spirit level is supported on the left side of the telescope outer 
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barrel by two brackets cast integral with the outer barrel of the telescope. A 
vertical adjustment is provided for the level vial by means of two capstan head 
nuts: there is no lateral adjustment. 

There are no graduations on the vial and it does not have an air chamber. 
The vial is sensitive and ground precisely to are measurement. (Sensitivity of 
vial 30 seconds per 2 mm spacings.) Heptane* fluid is used in the spirit level 
vial. Measurements of the length of the blister at various temperatures range 
from 69 mm (—40° F.) to 38 mm (+ 140° F.) 

A revolvable brass mirror for illumination of the telescope spirit level vial is 
provided. <A friction washer holds it in any desired angle. A prismatic reading 
device divides the reflection of the telescope spirit level into two parts, the ends 
of which are moved into coincidence by the vertical tilting screw. 

With the aid of the tilting screw, mirrors, and prisms, the observer can observe 
the telescope spirit level and read the rod from the eye end of the instrument 
without changing his position. 


VerTICAL TILTING SCREW 

Accurate and quick leveling of the spirit level and the telescope is made 
through the use of a special vertical tilting screw for raising or lowering the tele- 
scope, in order to bring the spirit level into the center of its run for establishing 
true horizontality of the telescope before each sighting on the rod. 

The vertical tilting screw with differential motion is positioned on the center 
eross bar at the eve end of the telescope. It controls the sensitive telescope spirit 
level. This arrangement provides a delicate up-and-down motion, aud enables 
one to set the bubble more accurately at every sight than can be done by the level- 
ing screws alone. The head of the tilting screw has two knurled surfaces of dif- 
ferent diameters, to produce slow and rapid motion. The range of the tilting 
screw is two revolutions each way from its normal position, in order to keep the 
instrument as compact as possible. The arresting cam, of nickel silver, directly 
behind the tilting screw, is provided with a level for raising the telescope from 
the top of the screw. 

The differential motion for the tilting screw of this semi-precise level has been 
adopted because with it there is less tendency to excessive movement of the vial 
bubble, and a much faster and more delicate movement is acquired, which permits 
quicker leveling of the telescope and the sensitive spirit level. 


ACCESSORIES FOR TILTING LEVEL 

The general construction of the tripod gives the instrument great stability in 
ahigh wind. It is of the non-extension type, light in weight, with an instrument 
fastener of bronze; the head is of aluminum (anodyzed to prevent corrosion) ; 
the legs are of straight grained red oak 65 inches long and have offset shoes (with 
welded brackets) of tubular steel; and the strap is of woven canvas with buckle. 
An available battery case is made of Bakelite, rectangular in shape with square 
ends and detachable cover. Three large flashlight batteries supply the current 
to three lamp bulbs for illumination of telescope diaphragm and spirit level vials. 


* HEPTANE is a fluid with a much lower coefficient of expansion than ether or 
aleohol. It is more suitable as a fluid for telescope level vials for use in extreme tem- 
peratures and shows only a minor change in length of blister. 
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The carrying case for the instrument is of solid mahogany. Corners are lock- 
jointed, glued, and nailed, providing ample reinforcement. Rubber cushions on 
the bottom of the case absorb any possible shocks. It has a hinged cover, lock 
and key, and a carrying strap with padded handle and adjusting buckle, to 
lengthen or shorten the strap. 

The new tilting level will also be made without electric illumination for tele- 
scope and spirit level vials. 


Surveying Camp for University of Illinois 
()* DECEMBER 11, 1945, the Board of Trustees of the University of Illinois 


approved the proposal to establish a summer surveying camp in the Chip- 
pewa Forest, near the village of Blackduck, in northwestern Minnesota. 

This action marks the end of a search which has been more or less active for 
many years. As all who are acquainted with our campus know, the terrain is flat, 
and in the early years following the formation of the Civil Engineering Depart- 
ment, there was ample acreage, both on and near the campus, which was deemed 
reasonably satisfactory for the field practice of surveying. With the growth in 
the number of students and the improvement of land areas which began in the 
early years of the present century, it became increasingly difficult to find suitable 
areas for surveying practice. Accordingly, in the year 1910, Professor I. 0. 
Baker, Head of the Department, requested authority to search for a site for a 
summer camp for surveying instruction. It is not of particular interest here to 
lescribe all of the investigations which were made, but between the years 1910 and 
1945 at least 10 different sites were investigated, and one or two came near being 
accepted, but for one reason or another, they all failed. 

In the recent past it became known that one or another of the various CCC 
camps might be available for use as a surveying camp, and about a year ago a 
careful inspection of those camps in Illinois was made by a committee from the 
Department of Civil Engineering consisting of Professors W. C. Huntington, 
C. C. Wiley, G. H. Dell, and the writer. The sites visited included the Illinois 
State Park at Marseilles, the Palisades State Park at Savanna, the New Salem 
State Park, and the Pere Marquette State Park at Grafton. Only the latter was 
considered satisfactory, but an agreement for its use could not be arranged with 
the Department of Public Works and Buildings. 

The writer then made inquiries about similar camps in the adjoining states, 
and Professor O. 8. Zelner sent information about four possible sites in the 
vicinity of Cass Lake, Minnesota. Our committee inspected these sites and found 
the CCC camp on Lake Rabideau to be excellent in all respects; and as a result 
of subsequent negotiations for its use, an agreement has been made with the U. 8. 
Forest Service, within whose jurisdiction it lies. 

Camp Rabideau receives its name from the lake by that name which lies about 
1 mile distant and which is about 25 miles long. However, the campsite is on 
high ground immediately between two smaller beautiful lakes which are excellent 
for boating and swimming. The location is about 25 miles northeast of Bemidji, 
and as many readers know, the camps of the University of Minnesota and of lowa 
State College, in charge of Professors O. S. Zelner and Jack Dodds, respectively, 
are also located in this vicinity. The Minnesota camp is about 25 miles south on 
Cass Lake, and the Iowa State camp is about 35 miles east on Clear Lake. 
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The forest stand comprises second-growth hardwoods, birch, balsam, spruce, 
tamarack and pines, but much of the region is sufficiently open to permit sur- 
veying operations. The topography has considerable relief of interesting variety, 
and the lakes and streams provide opportunity for hydrographic surveys and 
stream measurements. In fact, the Mississippi, which has its headwaters in this 
vicinity, is only 13 miles distant. 

The physical equipment of the camp comprises 17 buildings having a total 
floor area of 25,000 square feet, and which are in excellent condition. These will 
provide facilities for barracks, kitchen, mess, hospital, instruments, drafting, and 
quarters for the instructional staff. When used as a CCC camp the capacity was 
250 men, but when used as planned the capacity will be 150 students. 

The utilities available include a water supply from a deep 6-inch cased well, 
with pump house and elevated tank ; equipment for clorinating the water ; septic 
tanks for waste water and sewage; and electricity from the power line of the local 
Rural Electrification Administration. 

The camp program is planned to extend through an 8-week session beginning 
about July 15, 1946. Attendance will be required of all civil engineering students, 
normally at the end of the freshman year. The registration for the coming 
summer is estimated as 60 students, and is expected to increase in later years, 
to a possible 150 students. It is planned to provide one instructor for each ten 
students. Seven semester hours of credit will be given for the period. The cost 
to each student will be a camp maintenance charge of $10 and his share of the 
mess. 

The decision to set the camp period at the end of the freshman year was made 
by reason of an agreement recently reached with the Illinois Division of High- 
ways, whereby this body agrees to employ during the summer months all civil 
engineering students from this school who have received instruction in surveying. 
It was therefore desirable that this instruction be given following the freshman 
year, thus making it possible for the students to benefit from the two following 
summers’ employment with the Division of Highways. 

At Illinois, the curricula of all departments in the college of engineering are 
the same throughout the freshman year. Hence, it is not possible to include any 
instruction in surveying during the regular school year. Accordingly, the sum- 
mer term has been planned to include, in the 8-weeks period, 2 weeks of instrue- 
tion in the elementary phases of the subject which are usually taught on the 
campus before the student goes to camp. 

W. H. RAYNER 


WAVES WILL RULE BRITTANIA UNLESS EROSION IS HALTED 


Commons was told today that Britain is falling into the sea at a rate of nearly 150 
feet a year, and unless something is done soon the waves will reverse things and start 
ruling Britannia. 

Major Baker White said soil erosion along the east coast cliffs amounted to 12 feet 
monthly, and E. Kinghorn of Great Yarmouth said people in his constituency were watch- 
ing houses disappear every week and wondering when their turn would come. 

Brigadier Frank Medicott of Norfolk said Eccles was now only a name on the map, 
because it was in the sea, with its buildings coming into view at low tide-—The Washington 
Post, April 19, 1946. 








The Use of Typography in Map Making 


‘By JOSEPH C. TAYLOR 


CHIEF, TYPOGRAPHY SECTION, U. 8S. COAST AND GEODETIC SURVEY 


N MODERN map making the typographer is an important aid to the cartogra- 
pher in preparing the original map for reproduction. It is his task to furnish 
all the lettering for the map, such as town, river, lake, and mountain names: 
elevation, contour, latitude, and longitude figures; and titles and explanatory 
notes. By means of line cuts he also furnishes the numerous symbols used on 
maps. As the cartographer has developed new and improved methods of pre- 
paring his originals, the typographer has been forced to keep pace by furnishing 
lettering suitable to the original and the method by which it is to be reproduced. 
There are two types of prints needed by the cartographer—one on an opaque 
material, the other on a transparent material. 

Prints on an opaque material are often made on paper, but it is the opinion 
of the writer that prints on transparent material, printed on both sides in perfeet 
registration with a white coating placed on the material to make it opaque, are 
the best. Prints made by this method can be kept to a dense blackness and at the 
same time clear and sharp—the essential qualities of prints for good photographie 
reproduction. 

Prints on transparent material are usually printed on both sides in perfect 
registration. This is done on a Vandercook press designed for this purpose. 
(See fig. 1.) <A print is made on a rubber blanket fastened to the impression 
cylinder and then a print is made on the material to be printed, the material 








Ficure 1.—Vandereook press prints on both sides in perfect registration. 
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rial receiving the print from the rubber blanket at the same time it receives the print 
from the type. If the original of the map is on a transparent material and con- 
tact negatives are to be made from it for lithographic reproduction, it is very 
important that the type prints be a dense black so that the light will not penetrate 

the lettering while making the negative. 

After considerable experimenting the Coast and Geodetic Survey has adopted 
the use of ‘‘ Kodapak’’ for its type prints because of its faithful adherence to 

\ size despite atmospheric changes. This is particularly important when it is 
' necessary to join together type prints covering large areas without showing the 
"7 junction of one print with the other. 

The development of new and improved materials for the originais of maps 
created a problem for the typographer to find a suitable adhesive and a method 
of applying it to his prints. ‘‘Flexowax’’ has been adopted by the Coast and 

Geodetic Survey as it has the properties necessary to cause firm adherence to such 
surfaces as acetate or vinylite and yet permit the easy removal of ‘‘stick-ups’’ 
when necessary. The first method used by the Coast and Geodetic Survey to 
apply Flexowax to type prints was the float process. To do this the Flexowax 
was reduced to a liquid state by heating in a shallow pan, then floating the prints 
across the wax and then across an electrically heated bar to smooth the coating 
and remove the surplus wax from the print. The thickness of the wax on the 
prints was controlled by the amount of heat in the smoothing bar. The electri- 
eally heated bar is a development of the Coast and Geodetic Survey to insure the 
proper thickness of the wax coating. However, this method has been improved 
upon by the use of a gluing machine which has been adapted to the handling of 
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wax by making a few minor mechanical changes and changing the manner of 
feeding the prints into the machine. (See fig. 2.) 

The typographer is also a definite aid to the lithographic engraver engaged 
in correcting and revising the lithographic plates or negatives of an existing 
map. He may be requested to make a contact negative direct from type of a 
changed note, title, or other printed information. This is done by offsetting a 
print from type to a rubber blanket and from the blanket to the sensitized side of 
a photographie film. The film is then developed but the developing agent does 
not touch the film where the image has been printed. After developing, the ink 
is removed from the film by washing with benzol or other ink solvent and the 
result is a film negative, made without the use of a camera, ready for processing 
to the lithographic printing plate. When corrections or changes are necessary 
in the lettering on an existing negative, the new material is printed on a trans- 
parent substance; and from this print a contact stripper film is made for the 
lithographic engraver to strip into place on the negative. 

The making of the modern map involves numerous professions and trades— 
many more than the average product—and the typographer is an important, if 
small, cog in the machinery necessary to produce this article of ever-increasing 
importance to mankind. 











Congress Emblem 


The emblem officially adopted by the American Congress on Sur- 
veying and Mapping, and displayed at the Sixth Annual Meeting, 
was designed by Kurt C. Andree, of Baltimore, Md. The emblem is 
a small blue, white, and gold replica of the cireular design on the cover 
of the Journal. In accordance with the provisions of the contest, as 
published in the December 1941 issue of the BuLLETIN, Mr. Andree will 
receive $25.00, the amount offered to the designer of the accepted 
emblem. 

The Congress extends its congratulations to Mr. Andree for the 
winning design. To all those who submitted designs the Congress 
wishes to express its sincere appreciation and thanks. 

Emblems are now available to members in the form of a safety-clasp 
pin as follows: 


Solid Gold $5.00 each 
Gold Plate Finish $1.50 each 


All members desiring emblems, who have not already placed their 
orders, should communicate with Murray Y. Poling, Room 2814—B, 
Dept. of Commerce Bidg., Washington 25, D. C. Your request should 
be accompanied by check or money order made out to the American 
Congress on Surveying and Mapping. 
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Charting a War* 


By GEOFFREY C. INGLETON 


LIEUTENANT COMMANDER, ROYAL AUSTRALIAN NAVY (RETIRED) 


HROUGHOUT the long story of Pacific navigation, the nautical chart has 

been an instrument of increasing importance and value. On parchment 
and paper, cartographers past and present have recorded much of the romantic 
history of this most interesting of all oceans. 

In the Southwest Pacific, a region poorly mapped, intense cartographic activity 
was necessary to modernize the maps and charts for the needs of the war. This 
duty was undertaken partly by the United States forces and partly by the 
Australian, working in co-operation to avoid overlapping and to hasten the 
program. 

A few years ago, large parts of New Guinea and the Solomon Islands were 
entirely unmapped. As a result of the campaigns in the South and Southwest 
Pacific, these regions today are better mapped and charted than the greater part 
of the Australian mainland, or for that matter, better than many other parts of 
the world which were outside the operative zones of the war. Considering that 
much of this territory was overrun by the Japanese before surveying could com- 
mence, it is a remarkable achievement that in the short time available, such excel- 
lent map and photo coverage was obtained. 

In hydrography, also, considerable areas were surveyed. Typical of the work 
of these small surveying vessels is the record of H.M.A.S. Shepparton, which in 
a period of 2 years, steamed just over 50,000 miles, being 5,072 hours under way, 
and for most of the time actively engaged in operational areas. 


Two PHILIPPINE INVASIONS 

On October 17, 1944, H.M.A.S. Gascoyne, an Australian surveying frigate, in 
company with American minesweeping flotillas, nosed her way into Leyte Gulf. 
Close behind them, advancing as soon as the channel had been swept and marked 
with buoys, followed the preliminary bombardment forees under Vice Admiral 
Thomas C. Kinkaid, U. 8. Navy. 

Fortune favored the attackers. They came sailing from the east, a mighty 
armada on a mighty wind. In seamen’s language, they were in the left front 
quadrant of a typhoon which was proceeding in a westerly direction at a slightly 
greater speed than the convoy. 

More than four centuries earlier, on March 16, 1521, another fleet, equally 
auspicious, made its landfall in exactly this position in the Philippines, but en- 
countering shoals extending off the southern point of Samar, deviated its course 
southwards past the conspicuous island of Suluan, thence to the island of Leyte. 
In many respects the occasion was as eventful as that of the present, for the fleet 
was under the command of illustrious Ferdinand Magellan, the first European to 
penetrate and cross the Pacific Ocean. 

It was thus a remarkable coincidence of history that Magellan’s landfall, his 
first discovery of importance this side of Magellan Strait, should have been also 
the scene of General MacArthur’s first attack on the Philippines. In one case a 


Reprinted through the courtesy of U. S. Naval Institute Proceedings, May 1946. 
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fleet of cumbrous caravels blindly navigated unknown waters in fair weather ; in 
the other, ships of destiny with the objectives plainly marked on charts moved 
with precision in a raging typhoon. 

In the case of the invasion of Leyte Gulf by General MacArthur, many thou- 
sands of maps and charts were prepared and printed beforehand—prepared from 
aerial photographs, from multitudinous sources of information—the total sum of 
reliable geography of the Philippines. As the operation commenced, further sur- 
veying was required both on land and sea. 

With the investigations of Captain James Cook, hydrographic surveying can 
be said to have commenced in the southern seas. That great navigator made three 
voyages to that area, solved every geographical problem of the Pacific, and left 
behind him a superb standard of hydrography and a school of ardent followers 
to complete the cartography in detail. 


PREWAR STATE OF SOUTHWEST PaAciFic CARTOGRAPHY 


Unfortunately, these investigations practically ceased in the South Pacific at 
the end of the nineteenth century. Hence, at the outbreak of the Pacific war 
in 1941, British and German Admiralty charts of the New Guinea and Solomon 
Islands region, upon which the U. 8S. Hydrographie Office relied for information, 
were based principally on very old and very sketchy surveys. In a like manner, 
the official sailing directions were far from meeting the exacting demands of 
modern war. Moreover, no adequate atlas of the Pacific Islands had been pub- 
lished and cartographic knowledge relating to topographic details of many islands 
had remained either nonexistent or else very imperfect. 

Thus the southern coast of Papua relied to a large extent on the surveys of 
Captain Owen Stanley, R.N., which, at best, were only sketchy surveys made under 
trying conditions more than 90 years ago in an old, rotten sailing vessel, H.MLS. 
Rattlesnake, a ship entirely unsuited for duty on that coast. 

On the northeastern coast of Papua, from Goschen Strait to Huon Gulf, the 
charts depended on more recent work, that of Captain John Moresby, R.N., who 
made a running survey, 70 years ago, of a then totally unknown coastline. His 
vessel was an old-fashioned, slow, paddle-wheel corvette, H.M.S. Basilisk, and he 
was allowed 10 weeks only in which to complete this portion of the survey. Natu- 
rally, Captain Moresby could make only a cursory examination. 

Portions of the charts of this region were marked until recently, ‘‘ Area Unsur- 
veyed,”’ or else gave sketchy indications of old-reported dangers, such as ‘‘ Reefs 
seen by D’Entrecasteaux”’ (the celebrated French navigator, who passed that way 
in 1792 in a vain and calamitous voyage in search of the ill-fated Laperouse). 
Large portions of the ocean were distinguished by a few soundings, usually by 
symbols which informed the navigator that the surveyor had cast his lead there, 
but failed to reach bottom in 8 or 10 fathoms, or whatever the figure indicated. 

Elsewhere, navigators relied on old hearsay information, notably in the Solo- 
mons, where the delineation of certain islands depended on reports made 70 or 80 
years ago by those colorful seafarers, the blackbirders of the Pacifie—sometimes 
scoundrels but often honest recruiters of native labor for the sugar plantations 
of northeastern Australia. Captains of copra-trading vessels also supplied valu- 
able information of out-of-the-way anchorages—valuable indeed, because often it 
was the only hydrographic data available of an important Japanese-held base. 
Only in areas of trading importance and through channels vital to shipping were 
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detailed surveys made, and these for the most part were completed 40 or 50 
years ago. 

In the Southwest Pacific the duty of surveying New Guinea and other waters 
was undertaken by the Royal Australian Naval Surveying Service, working 
directly under the operational control of the Commander of Southwest Pacific 
Naval Forces. Vice Admiral Carpender was first on ibis job and latterly Vice 
Admiral Kinkaid. 

At all times both naval services worked in close and successful co-operation. 
They often relied on information obtained by the topographic battalions of the 
U. 8. Army, which were responsible, in conjunction with those of the Australian 
Imperial Forces, for the land surveying, the cartographic plotting, and deline- 
ation of topography and coastline in New Guinea and adjacent islands. 

This historic region of New Guinea was the scene of intensive allied fiehting, 
and the jumping-off place of General MacArthur’s relentless advance to the 
Philippines and Tokyo. 


AUSTRALIA Is SAVED 


Admiral Ernest J. King, U. 8. Navy, wrote a lucid and modest report to the 
Secretary of the United States Navy in which he said, ‘‘from the outset of the 
war, it had been evident that the protection of our lines of communication to 
Australia and New Zealand represented a ‘must.’ ’’ The two Dominions of the 
British Empire in the Southern Pacific (Australia and New Zealand) will be eter- 
nally thankful for this vital decision, made in the early months of 1942, when the 
whole Allied defense bastions in the East Indian Archipelago collapsed before the 
Japanese and when both covntries were threatened with invasion. 

With a population smaller than that of New York City, Australia had to 
defend an area as large as the United States. That the Japanese did not land on 
the Australian mainland was due principally to the quick offensive measure under- 
taken by the United States Navy—a fact that is readily appreciated in Australia 
and the memory of which will ever remain fresh in the minds of the Australian 
people. 

The friendship between the three English-speaking countries of the Pacific 
might well be perpetually cemented if the date May 8, 1942, the final day of the 
crucial and decisive Battle of the Coral Sea, were to be suitably commemorated 
as a day of union, of reciprocal greetings, and of celebration. 

The 1942 campaigns will go down in history as a year of makeshifts, of desper- 
ate measures to make do with what was available, and for shortages of vital equip- 
ment. Thus the requirements of Australian Naval Defense and escorts for con- 
voys had seattered the units and personnel of its Surveying Service. The survey 
was commenced with the examination of the anchorage of the western end of 
Milne Bay. <A 60-foot former inter-island trading motor launch was commissioned 
as H.M.A. surveying ship Kwato by the simple expedient of adding two steel plat- 
forms to either side of the craft, thus providing the ‘‘chains’’ from which leads- 
men could take soundings with the handlead and line. 

This was accomplished in a few hours and for the next 3 weeks, during July 
and August, 1942, the Kwato surveyed and sounded—grueling work, for hours 
on end in humid heat, with inexperienced leadsmen swinging the 14-pound lead 
in 20 fathoms of water and with sweating natives heaving in the line after each 
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or 50 As soon as hydrographic information was available, shipping moved into Milne 
Bay, and over a dubious piece of wharfage streamed the war supplies which 

aters proved ample enough to shatter the Jap invasion forces which made an abortive 

rking night landing in this vicinity some six weeks later. 

acifie This action upset the Japanese plan to take Port Moresby by land operation. 

Vice It isolated the other arm of the Japanese pincer which had ventured across the 


‘impassable’? Owen Stanley Range. As a result it was compelled to retreat, 


ition, : closely engaged by the Australian military units in the epic struggle over the 
f the Kokoda Trail. 
alian In the next 3 months small Australian-built tenders and corvettes arrived in 
sline- the area, having been allocated for the survey and accordingly provided with the 
necessary sonic sounding and searching apparatus, thus rendering further sound- 
iting, ines by handlead and line unnecessary. 
» the 
THE BuNA CAMPAIGN 
By September, 1942, although suffering severe reverses at sea and in the Solo- 
> the mons, the Japanese were rapidly building up forces in Northern New Guinea and 
e the in the Bismarck Archipelago. 
a to When General Douglas MacArthur decided to eradicate the strong Japanese 
e the bridgehead at Buna, he faced a perplexing military problem for, owing to the 
ian wild nature of the New Guinea terrain, it was not possible to carry heavy equip- 
“e ment over the Kokoda Trail or by any other land route. 
2 the Therefore, in order to estimate the extent of the valuable contribution by the 
R.A.N. Surveying Service towards the success of the Buna campaign, it is neces- 
4 & sary to visualize the alternative approaches by sea to that reef-fanged area. 
de One route to the east and north of Trobriand Islands was, however, a deep-sea 
dex route fairly clear of navigational dangers, but if used at that time would have 
relia exposed the Allied Forces to disastrous submarine and air attacks. 
Hees The other route, the channel between the D’Entrecasteaux Islands and the 
mainland of New Guinea was, in spite of the navigational disadvantages, con- 
retilie sidered preferable because it was judged to be comparatively safe from the menace 
> the of submarines. 
ated In a series of moonlight expeditions, made in H.M.A.S. Warrego, a clear chan- 
nel was quickly surveyed to within 11 miles of Cape Nelson. The waters around 
sper- this prominent and beautiful cape presented many complications and hazards, but 
uip- a preliminary survey of a narrow reef-strewn passage was made by the personnel 
oon: of two small tenders, H.M.A.S. Stella and Polaris. 
rvey Meanwhile, some of our small craft northwards of Cape Nelson had been sunk 
1 of by prowling Jap planes. Notwithstanding this unhappy intelligence, the small 
all harbors of Porlock, Harvey, and Oro Bay were surveyed, the latter within 12 miles 
Sel. of the enemy’s position off Sanananda Point. 
oie These preliminary surveys were of inestimable value and when the initial con- 
voys commenced using the route, the vessels reached Oro Bay without loss from 
_— navigational causes—a factor exceeding by far the hopes of the higher command. 
Ours ‘ : 
Tne 1943 CAMPAIGNS 
lead 
-ach During 1943, as the Allied armies advanced, the survey of the New Guinea 
coastline progressed. As territory was won from the Japanese the surveys were 
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extended and completed, a vital service enabling the sea to be used under safe 
navigational conditions, first by combat forces, then by merchant shipping bring- 
ing up important supplies and reinforcements. 

During this period Japanese aerial activity was still strong. As it was neces- 
sary for the surveying vessels to work in waters adjacent to enemy-held territory 
and often in sight of the contesting forces, they were frequently spotted by enemy 
aircraft and numerous strafing attacks were made on the vessels while surveys 
were in progress, 

In January, 1943, while H.M.A. surveying ship Whyalla was engaged on sur- 
veying that deep inlet, Maclaren Harbor, on Cape Nelson Peninsula, a force of 
18 Japanese bombers escorted by six fighters approached undetected and attacked 
in a most determined manner. The Whyalla had field parties away and the two 
tenders Stella and Polaris were sounding off the entrance. The vessels escaped 
with only slight damage and a few casualties from near-misses. 

In April a route to the Trobriand Islands was surveyed, and later at the end 
of June, 1943, H.M.A. surveying ship Benalla piloted and escorted the U. §. 
Amphibious Unit that occupied that group of islands. 

Most interesting oceanographic observations were obtained along the New 
Guinea coastline between Buna and Vitiaz Strait, where deep submarine canyons 
or sea-valleys were plotted leading close to land. They were probably scoured 
out of the continental shelf by the action of swift-flowing New Guinea rivers from 
which vast quantities of water are discharged. 

It was found that everywhere in coral-infested water, the 100-fathom line, or 
edge of the continental shelf, must be regarded as suspect and especially examined 
for coral formations, which rise precipitously from comparatively deep water. 
These menaces to navigation were usually searched for by sonic methods, but in 
certain areas it was necessary to wire-drag the region before it was declared safe 
for all types of vessels. 


THe 1944 CAMPAIGNS 


In January, 1944, the advanced surveying unit, consisting of the Shepparton 
and tenders, were dispatched on a special mission to survey and mark a channel 
through Dampier Strait on the western end of New Britain. 

Rear Admiral D. E. Barbey, U. S. Navy, in command of the Amphibious 
Force, described the operation in these words: 


The survey made in Dampier Strait was a daring exploit conducted right under the 
eyes of the enemy. The survey party was subject to numerous enemy air attacks. The 
information obtained in this area was of inestimable value in the planning and execution 
of the Cape Gloucester operation. 


With the occupation of the Admiralty Islands, the Benalla accompanied the 
invasion force and commenced the survey of Seeadler Harbor while it was still 
in enemy hands. <A few days later, U. 8. surveying ship Pathfinder arrived and 
the survey was completed under machine-gun fire from Japanese troops ashore. 


How A Survey Is Conpuctep 


There are two main requirements of a modern wartime survey—speed and 
accuracy. As speed is usually a more desirable item, considerable thought has 
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been given to the problem of achieving accuracy quickly and by methods which 
in peacetime would not, perhaps, be considered orthodox. 

Just prior to the arrival on a new surveying ground, the surveying ship is a 
hive of intense activity, particularly if the survey is to be a front-line job, where 
enemy opposition may be encountered. Such was the survey by the Gascoyne in 
Leyte Gulf. 

On arrival 3 days before the landing, the Gascoyne’s decks presented a scene 
of orderly confusion, for as well as various hydrographic equipment such as sur- 
veying beacons, over 50 buoys together with their moorings were ranged on deck 
ready for laying. So little was the interval between the laying of the buoys and 
the commencement of the bombardment that one of the American tenders, Y.MLS. 
393, was slightly disconcerted, when laying the last buoy, to observe heavy-caliber 
shells from the battleships falling on a beach some 400 yards away. However, the 
buoy was laid before she retired and before any ‘‘shorts’’ came her way. 

On the day of the landing, October 20, 1944, although bright and clear and 
therefore ideal for surveying, the steady procession of ships to the anchorages, the 
bombardments, and the fact that it was necessary to wait until the shore positions 
had been consolidated, gave the surveyors a relatively easy day. Preparations, 
however, were made for a good start on the morrow. This entailed the assembling 
of surveying beacons (long poles with large brightly colored flags) either for 
floating or for erecting on shore, and the gathering together of the great variety 
of gear for each shore party. Items such as axes, bush knives, tommy guns, 
ammunition, theodolites, invar tapes, sextants, station-pointers, field books, rope, 
spun yarn, provisions, water, tents, cooking utensils, and radio sets for inter- 
communication between parties were but a selection of the equipment needed— 
not forgetting such small important items as pencils, matches, and tin openers. 

On October 21 a heavy ground mist enabled the parties to make an early and 
silent departure in the tenders and to erect the necessary beacons, keeping a watch- 
ful eye open for Japs. 

The two Y.MLS.’s attached to the Gascoyne, smart American units, had located 
during preliminary investigations three Japanese barges, and after a sharp fight 
sank all of them. 

That afternoon, the United States forces oceupied a position which enabled the 
surveyors to land and measure the all-important base line, upon which, together 
with the triangulation, the whole accuracy of the survey depended. The follow- 
ing 2 days were spent under very difficult conditions. Your ideal observer does 
not like to be hurried. He likes to observe in the early morning when glare and 
refraction are least likely to affect his readings. He likes amenities such as a large 
umbrella to keep the sun off his theodolite and the glare from his eye. 

These facilities are not always available to the front-line surveyor, and it is 
not always possible to take his round of angles in a peaceful manner and in accor- 
dance with the ‘‘surveyor’s bible,’’ the Admiralty Manual for Hydrographic Sur- 
veyors. A front-line surveyor is disturbed, for example, by a flotilla of approach- 
ing LST’s, which, when they beach, totally obscure his field of vision. Conse- 
quently, he must observe at speed and hurriedly dictate his results, passing some 
anxious moments until his observations are complete. 

Not only was the task of observing the position of the principal marks made 
difficult by the crowded state of shipping in Leyte Gulf, but boat sounding was 
also especially trying. While sounding, it was often difficult to obtain angles by 
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Official U. 8S. Navy Photograph 
THE SURVEY SHIP MOVES RIGHT IN WITH THE INVASION FLEET, AND OPTEN- 
TIMES IS BETWEEN THE ENEMY AND THE BOMBARDMENT SHIPS. 


the mere fact that at least one of the numerous ships was in the line of sight. This, 
together with smoke screens, gunfire, air attacks, continuous rain storms, and bad 
weather, generally made the survey longer than most. 

An automatic tide gage had been erected on the first day. From these obser- 
vations was calculated the important datum to which the soundings were reduced, 
and also the factors which enabled navigators, at a later stage, to work out the 
time and height of the tide above this chart datum. 

A correct and detailed knowledge of every variation of the sea-bed is all-impor- 
tant to the mariner, and even more essential to engineers engaged on constructing 
harbor facilities. To acquire this knowledge, sounding craft equipped with elec- 
tric self-recording echo-sounding machines were steered with utmost skill along 
parallel lines, altering course as directed by surveyors, who plotted with sextants 
and station-pointer the boat’s position from shore marks. 

The end of the survey of Leyte Gulf was marked by an incident worthy of 
record. At 5:00 P.M. on Christmas Day, ‘‘Tokyo Rose’’ warned that that part 
of the Gulf where the Gascoyne was at anchor would not be forgotten that evening. 
Sure enough, Nippon’s Christmas present was duly received when a sneak air 
raider torpedoed an allied merchant ship. The vessel immediately caught fire in 
the hold, but owing to poor visibility in a heavy downpour of rain, the fact was 
not appreciated by other vessels until a little later. 


The Gascoyne then went 
alongside the damaged ship and gave valuable assistance in fighting the fire. 
More than 1,300 United States naval personnel who were taking passage in the 
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freighter were moved to the Gascoyne, some of whom were transferred later to the 
U. 8. Coast Guard cutter Buttonwood. For over an hour, 1,000 men, including 
70 casualties, were between decks on the small 1,600-ton Gascoyne. All of these 
men were successfully landed without further casualties. 

In this article we have touched only the high points of the far-flung operations. 
There are hundreds of tales of heroic acts and daring exploits that may never be 
told in print. But they will become the favorite yarns of naval men and those 
surveyors of the sea who charted a war. 


The Path I Choose 


By JOHN G. SINCLAIR 


What is this freedom which men boast the y own? 
My barque seems free upon the waters, 

Yet no matter what the course I set 

I only partly guide. 

You, like a lodestar, turn my compass north 
Across the trackless miles, 

A feeble force but constant 


And a source directive in my better hours. 


For life is unknown ocean, 

And winds may blow destructive rancor to my soul 
Or anchor it becalmed-on surface of a liquid glass 
To shrivel ’neath the blazing sun. 

At other times I race before a cooling draft 

And spe ak of progress toward a port, 

The tide may raise my song to buoyant tone 

Or wring a minor wail at its recess, 


And, under all, the oceans move in vaster whirls. 


Men speak of final ports. This craft was ocean born 
And knows no rest. 

If port there be, it yet has sighted none, 

But this is life, not yonder, and the best we have 
Lies in this frame and not in distant scene. 

Let me speak fair to all of those who pass, 

Hail and farewell or traveling abreast. 

May I no wreckage cause nor halt the travelers fast 
Who know where they are bound. 


Yet wandering to touch at many strands, 

The known and loved, the new uncharted isles, 
I seek the gems of each and hope to land 

Upon your restful shore before the end. 


-THE SCIENTIFIC MONTHLY 











Slope Stakes Set by Nomograph Aid* 
By SYDNEY A. ZUCKER 


MAY SURVEYORS, especially those working for state highway depart- 
4 ments, experience no unusual difficulties in locating slope stakes for, by 
virtue of frequent practice, they become more or less adept at locating the re- 
quired point after two or three trials. On the other hand, field engineers who 
are called upon only occasionally to set slope stakes sometimes find it necessary 
to ‘‘fish around”’ five or six times, with attendant computations, before they find 
the required point. 

It is especially for the tyros in the latter category that an ‘‘ Autoniatic Slope 
Stake Locator’’ has been devised. Even experienced highway engineers will find 
that on long routes they can turn out the slope stakes on a ‘‘mass production” 
basis by using two crews as described below. 

Figure 2 shows a section of a road in fill. The problem is to locate the slope 
stakes L and R. 

For sections in fill, locating the slope stakes becomes an extremely simple 
operation by using an L-shaped piece of wood (or metal, cardboard, ete.) in which 
are driven four nails as shown in figure 1. It is obvious that lines drawn from 
nail B to nails N, M, and P would correspond to slope ratios of 1, 14, and 2, 
respectively. It is also obvious that by holding this ‘* Fill Slope Stake Locator” 
so that nail B is at point B of figure 2, the rodman can sight along line BN (or M 
or P, depending upon the slope ratio desired) and spot the desired point R. 
Similarly, by holding nail B at point A, he can spot point L. 

The height of point B above the existing ground is, of course, the amount of 
fill required and is equal to the Ground Rod—Grade Rod. (Note that points A 
and B are at the edges of the road, technically called the ‘‘Side Stakes.’’) Hence 
in order to locate slope stake R (fig. 2) : 


l. Take a rod reading at FE (at the side stake). 

2. Subtract the Grade Rod from the above. 

3. Put nail B on the rod at the difference given above. 

4. Sight from nail B to one of the other three nails. 

SLOPE STAKES IN CUT 

Figure 3A shows a section of a road in cut. If the rodman were to put nail B 
of the ‘‘ Fill Slope Stake Locator’’ at point F (when F is chosen so that FE = EB) 
he can, by sighting on the appropriate nail, locate point RF as in the case of sections 
in fill—provided that the existing ground is perfectly level. When the existing 
ground is not level (see fig. 3B) the line of sight from F would hit at S and the 
line of sight from G (where GD = DA) would hit at 7. Hence some method must 
be found to adjust angles g; and £, as the existing g 

Since we are now dealing with a variable angle, 8,, in quadrants I and IV, it is 
necessary to change the gadget from an L-shape to a U-shape, as shown in figure 4. 


round slope changes. 


Nail B is fixed as formerly, but the problem now resolves itself into one of ascer- 
taining the location of nail N; this location being a function of the slope ratio 
desired and the slope of the existing ground. In other words, there must now be 


* Reprinted through the courtesy of Western Construction News, February 1946. 
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devised a nomograph which can be attached to the level rod at a desired height 
(at the amount of cut required at the side stake), and by sliding nail N up and 
down an appropriate scale, locate the slope stake R. 

It is a simple problem in mathematics to determine the equation for the tan- 
gent of the angle between the horizontal and line FR, in terms of the slope ratio 
and the grade of the natural ground. Given these equations, it is a simple matter 
to construct the nomograph. The nomograph is then affixed to a piece of plywood 

or metal, cardboard, ete.). The sliding nail N is welded to an ordinary office 
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Figure 3 B 


GRAPHIC ILLUSTRATION OF SLOPE STAKE PROBLEMS SHOWS THE APPLICATION OF THE ZUCKER 
NOMOGRAPH TO RAPIDLY LOCATE STAKE POSITIONS FOR ANY GIVEN CUT OR FILL SLOPE RATIO, 


paper clamp so that it may be clamped at any point along the scale. Nail B is at 
one end of a wooden pointer, the other end of which rests upon the nail N. The 
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NOMOGRAPH WILL SOLVE SLOPE STAKE POSITIONS BY SIGHTING 


FOR CUTS OR FILLS EXCEEDING 5 FEET, THE POSITION IS ARRIV 
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entire assembly, hereinafter referred to as the ‘‘locator,’’ is attached to the level 
rod by means of a spring steel snap-on clamp. 


UsING THE NOMOGRAPH 


In order to use the locator for sections in fill, and thus eliminate the L-shaped 
gadget, points are marked on the seale to correspond to the slope ratios of 1, 14, 
and 2. The procedure for locating slope stakes on cut sections is as follows: 


1. Take a rod reading 10 feet out from the side stake, then take a reading at the side 
stake, to estimate the slope of the existing ground. 

2. Set sliding nail N on the difference of elevation between these two points, using the 
desired slope ratio seale. 
3. Keeping the rod at the side stake, attach the locator to the rod at the required 
amount of eut. (Note that the cut required is equal to Grade Rod — Ground Rod, the oppo- 
site of the equation for fills.) 

t. Slide the locator so that the axle of the pointer (Nail B) is in the middle of the rod. 

5. Let the lower end of the pointer rest on Nail N and sight along the pointer. 


In case the cut or fill exceeds 5 feet, the locator would be above the rodman’s 
head and it would be impossible for him to sight along the pointer. Under such 
circumstances it is necessary to set the locator on the rod at some fraction of the 
required cut or fill, say one-half or one-third. Then the point spotted on the 
ground is one-half or one-third of the required distance from the rod, providing 
the natural slope is reasonably constant. 

[t is obvious that for sections in fill, the slope stake is located precisely regard- 
less of the terrain, whereas for sections in cut the sighted point may be 0.10- or 
0.20-foot off due to faulty estimation of the existing ground slope; hence, for high- 
ways and similar long distances of cut, one two-man party may be used to spot 
the location of the slope stake and drop a stake on the ground at that point. A 
three-man crew then follows up to drive the stake and check the elevation with 
the distance out. Lest the reader should protest that this follow-up crew is a 
duplication of effort and that the slope stake can be directly set in the present 
conventional manner by the same three-man crew, it should be borne in mind that 
the disadvantage of the present trial-and-error method is due to the time con- 
sumed in ‘‘fishing around”’ for a point whose elevation corresponds to its distance 
from the centerline of the road. The preliminary crew has already located this 
point and it takes but a moment for the follow-up crew to check it before driving 
the stake, moving it a tenth or so as mentioned above, if required. 

The locator described here is not made for sale, but it has been patented, and 
may at a later date be made available through the usual channels. 


“SURGISCOPE” FOR SMALL CAMERA 


A SMALL CAMERA which uses “Bantam” roll film has been fitted with a special “surgiseope” 
. to permit photographing open wounds. Inside the “surgiseope” or jacket in a sealed 
compartment are eight flash bulbs which ean be fired one at a time to permit making a 


picture-series of an operation Air Force, November 1945. 











Ancient °*Weather Map’’ 


By G. B. ASHCROFT 


SENIOR STRUCTURAL ENGINEER, DEPARTMENT OF PUBLIC WORKS, CALIFORNIA 


S OME 30,000,000 years ago, more or less, there was being slowly laid down in 
an ancient river channel an orderly sequence of gravel deposits which became 
eventually a record indicative of the climatic conditions of the times. <A huge 
‘‘weather map,’’ so to speak. 

When in 1932, U. S. Highway 40 in the vicinity of Gold Run was rerouted and 
moved to the southern side of the railroad tracks and carried across the old pit 
of the Stewart hydraulic mine, it made easily accessible to the traveling public 
a portion of the cross section of one of these ancient ‘‘ weather maps.’’ For a dis- 
tance of nearly a mile a remnant of an old Tertiary channel constitutes the promi- 
nent cut-bank on the northerly side of the highway. 

Next time business or pleasure takes you over this portion of Highway 40, and 
your time will permit, pause for a moment and examine closely the face of this 
bank. There are more than 250,000 square feet of it spread out before you. 
Study the character of the deposits that compose it and observe how a succession 
of layers of diminishing coarseness, that may indicate a period of gradually 
decreasing annual rainfall, is followed by layers of increasing coarseness showing 
a gradual return to normal conditions, and you will realize how this old ‘‘ weather 
map’’ is trying to tell you that the climate of California 40,000,000 years ago was 
quite similar to its climate of today. 


Story or Map 


Now, the story of how this map came to be is, briefly, this: 

According to the opinions of eminent geologists, who have made profound 
studies of the origin and history of the Sierra Nevada mountains, there once 
existed where these mountains now stand a sea in which there was laid down 
during a long period of time deposits of shale, sand, limestone, ete., until these 
beds of sedimentary rocks became thousands of feet thick. Upon the length of 
time all this may have taken the eminent geologists do not agree; some say it was 
200,000,000 years; others assert that it was only 100,000,000; be that as it may, 
we can all agree that it must have been plenty long. 

And then began widespread disturbances deep down in the earth’s crust 
beneath this sea during which the sedimentary rocks were compressed, folded, 
crumpled, and finally forced upward several miles above the level of the sea by 
the pressure and intrusion of granitic magma from beneath. Land appeared and 
the former sea retreated westward. 

And then followed a long, long period of erosion during which the fractured 
sedimentary rocks were gradually carried away from the higher portions of the 
range to be redeposited in the western sea, leaving most of the underlying granite 
exposed. <A system of drainage developed where rivers flowing in broad valleys 
separated by low-rolling divides carried the products of erosion down to the sea. 


Reprinted through the courtesy of California Highways and Public Works, Marech- 
April 1946. 
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GRAVEL DEPOSITS, 30 MILLION YEARS OLD, ON U. 8. 40 NEAR GOLD RUN. 

d 

e Among these products was the gold which came from the disintegrating quartz 
e veins that once filled the cracks and fissures in the shattered sedimentary rocks. 
S The gold, however, being of higher specific gravity than the rocks, remained 
L. behind and slowly concentrated in the gravel at the bottom of the streams. 


And forests also developed. How do we know this? From our ‘‘ weather 
map’’ in whose gravels have been preserved for us casts of leaves, fragments of 
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trees, even whole trees, whose wood is so completely silicified that botanists are 
able to determine the species. 

Had there been human hunters or fishermen roaming the Sierras in those days 
of long ago, they would have found themselves among trees like those of today— 
cedars, oaks, and laurel. They would have seen our ‘‘weather map”’’ in the 
making, and noticed how the river bars were composed of very coarse gravels 
because the rains of the preceding seasons had been heavier than usual; perhaps 
they would have seen a tree trunk lodged against a boulder and half buried in the 
bar; or perhaps, had they visited this stream some years later, they might have 
found the river’s bars composed mostly of sand or fine pebbles, because lack of 
normal rainfall in the preceding seasons had reduced the power of the current 
to transport the heavier cobbles. 

This long period of erosion came to a close toward the end of Tertiary time, 
perhaps 10,000,000 vears ago, if we accept the estimates of the eminent geologists. 
By this time the rugged hills had been reduced to gentler lines; their slopes were 
covered with a forest growth, and the beds of the rivers were full of gravel and 
loaded with gold. 

Again the forces long pent up within the earth demanded release. Along the 
crest of the range, vents and volcanoes opened and spewed forth enormous quanti- 
ties of andesite ashes, breccia, and mud that flowed far down the slopes of the 
range destroying every living thing, filling the valleys, covering the hills, and 
burying completely the existing watercourses. 

A new system of drainage developed that had little in common with the one 
that had been obliterated either as to location or direction. The streams began 
to cut new channels in the surface of the andesite flows and the work of erosion 
carried on once more. The new streams cut deeper and deeper into the soft mate- 
rials and where they crossed their former locations, as they often did, the gravels 
and the gold were reconcentrated in the beds of the later rivers. The forests also 
crept slowly back over the broken landscape. 

Following this period came the latest major alteration in the topography of 
the Sierras. Most of the mountain mass tilted as a unit—the eastern edge of the 
block moved upward along the line of an ancient fault—so that now when one 
crosses the mountains from west to east in the region under consideration, one 
finds a long, fairly uniform gradient upward for 50 miles or more and then comes 
the sudden drop-off, a nearly vertical descent of more than a thousand feet. 

This increase in the gradient of the streams that ran directly down the western 
slopes of the range added greatly to the erosive action of the water in them and 
resulted in their cutting the deep and narrow V-shaped canyons that we see today. 
High up on these canyon walls, sometimes 2,000 feet above the water level in the 
stream below and frequently cutting directly across the course of the present 
stream, we find exposed an old river channel of Tertiary times. 

One of these is our ancient ‘‘ weather map.”’ 


“The value of a man is not measured by the truth he possesses, but rather by his 
sincere effort to discover truth. For it is not through possession of truth, but much more 
by search for it that his powers are widened, those powers which conduce to ever-growing 


perfection. Possession makes for tranquility, laziness, and conceit.” 
GoTTHOLD LESSING. 
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All Plastic Model for Bikini Atoll 


(RELEASED FOR PUBLICATION BY JOINT TASK FORCE ONE) 


hen “OPERATION CROSSROADS,”’ the Joint Army-Navy test of A-Bomb 
strength, Vice Admiral W. H. P. Blandy, USN, Commander Task Force One, 
has brought to bear the latest resources of all intelligence facilities. 

In February, the order was received by the Photographic Intelligence Center 
of the Office of Naval Intelligence of the Navy Department, for a scale model that 
would show not only the necklace of tiny islets that is Bikini Atoll, but also the 
barrier reef and channel entrance to the coral-pillared floor of the lagoon—the 
lagoon that is to harbor the Atomic Target Fleet. Navy Photographic Squadron 
One was charged with the responsibility of securing and forwarding complete 
aerial photographie coverage of the area. A deadline of March 10 was empha- 
sized as the final delivery date for the atoll in miniature, and immediately plans 
were made at the Terrain Model Shop of the Naval Photographic Intelligence 
Center to utilize in the model’s construction a new Phenolic Plastic ivory-like 
material developed during the war by the Naval Research Laboratories. 

From charts of soundings, compiled by the Naval Hydrographic Office, the 
contour of the lagoon floor and its barrier reef was developed and modeled in a 
relief to a seale of 1: 25,000, the equivalent of approximately three 45,000-ton 
battleships to the inch. Accurately scaled and textured, the huge but beautiful 
coral heads, which rear themselves up like rough columns from 35 fathoms to just 
below the water surface, were modeled in position. The special Phenolic Plastic 
Resin material was poured over the relief model in order to make a permanent 
mold. Then, for the first time in any operational model project, a cast of the same 





ALL PLASTIC MODEL SHOWS OCEAN FLOOR, 
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syrupy plastic material was poured and—after curing in a heated oven for 8 
hours—removed while in a rubbery state, which hardens in a few hours into a 
strong, ivory-like plastic model. 

From aerial color photographs, artists painted the model in near-perfect like- 
ness to the iridescent blues, pinks, and emerald of this typical South Seas coral 
lagoon. At the same time, skilled hands were cutting a sheet of clear trans- 
parent plastic to represent the water surface. Other Naval artist-specialists 
modeled and colored the tiny jewel-like islets of the atoll on the clear plastic 
water surface over the actual aerial photographs made into a photographic mosaic 
and reduced to scale by the Photogrammetry Section. 

Needless to say, numbers of rubber copies of Bikini Atoll in miniature have 
been supplied to the order of Task Force One for use in its planning of ‘‘ Opera- 
tion Crossroads.’’ 


Underwater Photography at Bikini 
U NDERWATER PHOTOGRAPHY EXPERTS are preparing to take pictures of target vessels 
which sink. A school in Pearl Harbor is training “photographie divers” for the 
operation, under Lieut. Comdr. J. P. Simpson, USNR. 

Bikini’s waters are almost ideal for underwater photographie work, according to Lieut. 
Comdr. Simpson, who made a test dive at 100 feet recently to observe the bottom. He 
was able then to see the diving vessel overhead at the surface, and was able to look clearly 
around him for distances of 40 to 60 feet. 

New $10,000 underwater cameras have been developed for the atom bomb experiments. 
These cameras can photograph wide areas, and underwater settings can be made efficiently 
by the divers. Fifty underwater exposures can be made without changing the film. 

Installed in pressure cases, surface cameras will also be used in making a pictorial 
record of “Crossroads’” underseas phase. Divers can operate these eameras by remote- 
control mechanism. 

For illumination, the photography teams will use photo-flash bulbs that can be 
changed below the surface. Because underwater distance is very deceiving, the proper 
camera settings will be the biggest problem. To combat these distance illusions, an instru- 
ment called a hydrophotometer has been developed to measure the transparency of water. 

Color photography is not practicable for sub-surface work, since about four times as 
much light is required as for black-and-white pictures. 

The science of underwater photography developed greatly during the war, principally 
under Navy studies beginning in 1942 to aid in mine-disposal operations. Without dis- 
turbing mines, they were photographed underwater, so that accurate studies could be made 
on the surface. The field of sub-surface photography now ineludes studies of anti-torpedo 
nets, ship salvage, and anti-magnetie range equipment.—Army and Navy Journal, May 11, 


1946. 


Facsimile broadeasting equipment, that will print in the home by radio four standard 
letter-size pages of text, maps, or photographs during a 15-minute broadeast, is but slightly 
larger than a portable typewriter.—Science News Letter, June 15, 1946. 
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So the Map Collection Can Grow* 


By DR. GEORGE D. HUBBARD 
PROFESSOR EMERITUS, DEPARTMENT OF GEOLOGY AND GEOGRAPHY, OBERLIN COLLEGE 

APS are a source of annoyance and inconvenience, whether in the library, a 
department, or in the office of the city engineer. Many devices for storing 
them have been invented ; some do not keep them clean, some damage them, and 
others crowd them so that they are difficult to extract. The plan, whatever it 
may be, should avoid these difficulties and lend itself to expansion and cataloging. 
Our present concern is not with the small collection on spring rollers in a 
cabinet to be “hung on the wall over the blackboard”’ so that any map can be 
pulled down or rolled back up like a window curtain, but rather with the large 
collection of rolled maps, muslin-backed and mounted on plain sticks, and flat 

maps, charts, and plans, whether backed with muslin or not. 


ROLLED MAps 


Years ago our collection of rolled maps in the Geology Department at Oberlin 
College was stored in a clothes closet of an old residence assigned to us. We coy- 
ered the ceiling with soft pine boards, ruled their under surface in squares 3” by 
3”, serewed a hook at each intersection and a screw eye in the end of the inner 
stick of each rolled map, and hung the maps on the ceiling. The scheme eared for 
about 100. Beside the hooks the ceiling bore letters aligned in one direction and 
numbers in the other so that each square or hook has a double designation, A-1, 
B-A, or D-8, ete. 

As the collection grew, two other closets were requisitioned and numbered as 
if continuous with the first in the direction of the numbers (fig. 1). Two closets 
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Figure 1.—Chart of the three closets as worked out at Oberlin College. 


are in one building, one in another. On each map near the lower end or at a 
convenient height to read are the letter and number of its hook or locale. <A 
glance shows in which closet and building the map should go. This scheme 
answered several of the specifications, but was far from dustproof. 
Reprinted through the courtesy of the Library Journal, January 15, 1946. 
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A collection of 3,000 maps may be cared for in a cabinet across one side of a 
map room. The cabinet is about 25’ long, 8’ wide, inside measure, and 8 high, high 
enough to clear all our long maps but one, which was far longer than any others. 
The University of Missouri has such a cabinet for about 2,000 maps. The cabinet 
is built of boards and beaverboard, dustproof, with a door at one end which is 
closely fitted with felt joints. There are no windows, but a row of electric lights 
on the ceiling runs through the middle of the cabinet, so that no shadows conceal 
any hooks. The switch is outside, beside the door. After debate we settled on 
3” by 3” as space enough for a map; 4” by 4” would cut down our map capacity 
about 44 percent. By pushing aside pendent maps and reaching in among them, 
one can get the rear ones. 

There is a lane about 18” wide through the middle of the cabinet, leaving 39” 
for maps on each side or 13 rows the whole length of the room. These long rows 
are lettered across the cabinet at several places, say every 15 or 20 maps along the 
row, by placing the letters on the ceiling, A to M on one side and N to Z on the 
other. The numbers 1 to 100 also are placed on the ceiling beside the row of 
lights. If one feels that 39” are too long a reach to get the last map, the cabinet 
could be narrower. 

Our screw eyes are about 13” long over all, made of a wire slender enough not 
to split the stick. The hooks in the ceiling are of same size wire but a little longer. 
The screw eye is put in the map because a hook there would perhaps catch on other 
things when the map is out for use. If the map has a solid round stick, screw the 
eye into the middle. If the map has two half-rounds nailed or screwed together, 
put the eye in the middle of one half, not between the halves, to prevent pulling 
out. If, in use, a screw eye or hook pulls out, plug the hole with a suitable splinter 
or match, and insert the screw again. Care should be used to place the ceiling 
screw hooks in solid board, not in the lips and tongues of the matching. 

Maps should be rolled snugly and tied with tape so inserted between the half- 
sticks at top of the map that it is on the back side of the map. In hanging a map 
for use, hang it first and unroll it second; when through, roll it first, then take it 
from the support and tie it at once. The tape should be placed and fastened 
between the half-sticks near enough to the middle that the map will hang straight 
if the tapes are used to support the map in use. The screw eye in one end of the 
stick at the bottom of the map will throw light maps a little off center. 

The proper letter and number are placed on the map toward the bottom, but 
at suitable height to be easily read, not up too high, say 4’ to 5’ above the floor or 
3’ to 4’ from the top. The lettering is put on by hand in black India ink, in plain 
legible letters, but not as large as those on the ceiling. 

Our maps are grouped in the cabinet by continents and oceans, by countries 
or groups of countries, by states, and other geographic units. The long maps are 
hung near the walls, the shorter ones toward the aisle or lane, but none beside the 
lane so short as to catch on one’s shoulder and thus be lifted from the hook. Many 
maps have names on the outside as well as letters and numbers. Publishers do 
that for us. 

A typewritten sheet (group of sheets) listing the maps somewhat as arranged 
in the cabinet is put on the outside wall of the cabinet and covered with transpar- 
ent cellophane so that the user cannot put a dirty finger on the index. Some 20 
teachers make almost daily use of the maps. Usually each selects his needed maps 
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and returns them promptly to a table in the map room. Every day the official 
‘‘hangman’’ puts the maps back in their places, some days twice a day. 

The departmental librarian is custodian and prepares a card catalog of all 
maps, with suitable names and as much additional data as she chooses: scale, 
maker, ete. Many maps have two or more cards, each of which carries a notation 
giving the location of the map in the cabinet, so that the user can make his selec- 
tion from the alphabetical card catalog or from the geographic lists outside the 
door. This catalog is as expansive as any library catalog, but the geographic 
lists require some adjustments when new sheets are added. Many unassigned 
spaces have been left in the cabinet under each continent and under several states 
for expansion. If only the card catalog is used, this provision is not needed. 


FLAT MAps 


Usually many more flat maps than rolled ones are in the collection, but their 
care is far simpler in many respects. 

Steel cabinets of drawers are preferred to wooden ones. Cabinets should not 
go to the floor but stand on legs perhaps 1 foot high. Drawers should be shallow 
and not hold too many maps; 25 or 26 are enough to handle, to get the bottom one. 
‘climbing out,”’ 
and a cover over all the drawer helps keep them clean. Some cabinet drawers are 


A cover over the rear third of the drawer prevents maps from 


made with false bottoms and sides, so when they are pulled part way out, the false 
bottoms can be raised out and pulled forward, facilitating the removal and return 
of the map. 

Cabinets can be numbered, as can the drawers; maps in the drawer can then 
be lettered as well as numbered. Thus 12-3-m, using a large figure for cabinet 
and small for drawer, means that the map is below 12 sheets in drawer 3 of 
cabinet 12. 

Catalog cards are typed as for rolled maps, but the designations will be a 
3-symbol one instead of a 2-symbol one, showing at once that the maps are flat. 
The designation numbers on the maps should be in the front right corner, right- 
side-up when the map is in place. 

A cabinet of small drawers for United States topographic maps, weather maps, 
and detail city and topographic maps of foreign lands can be used. Also, a chest 
of broader, wider drawers up to about 4’ square will care for coast charts, harbors, 
and for small groups of maps; but maps larger than 3’ or 4’ square should be 
mounted on sticks. Maps should not be folded in drawers when they exceed either 
dimension, but placed in the rolled-map cabinet. 


An ingenious librarian or user of maps may improve on the suggestions em- 
bodied here or make adjustments to his space and circumstances. A wide cabinet 
for rolled maps with two or three lanes could be used. A double-decker cabinet 
could be made in a high room. 

This paper has been prepared, not as the last word but because several who 
have seen our equipment have felt it should be publicized. 


“Remove not the ancient landmark, which thy fathers have set.” 
—PROvERBS 22: 28 








New Instruments and Equipment 


Plastic Sextant 


The Sunday sailor with a longing to be a 
good navigator now has available for his use 
a sextant originally developed for and adopted 
by the U. 8. Maritime Commission and the 
War Shipping Administration for the life- 
boats in their ships. This D—B sextant, which 
contains 18 injection-molded parts of heat 
resistant methyl methacrylate, was designed 
to meet rigid accuracy requirements and offer 
resistance to extreme fluctuations of heat and 
humidity. 





In addition to the other plastic parts 


measuring arm, frame, sight tube assembly, 
horizon mirror assembly, and wide mirro1 
assembly—are two sun screens so located that 
neither direct nor reflected sunlight will enter 
the eve. Each sereen consists of two heavy 
0.06-inch molded plastic pieces which are of 
different color and intensity. 

Distinctive features of the instrument, usu 
ally not found in any but the most expensive, 
are the l-inch diameter micro-adjusting screw 
for final settings of the vernier, and the ease 
of realigning mirrors thrown out of parallel 
ism. The sextant is molded by the Franklin 
Research Division and distributed by Graham 
Vodern Plastics, July 1945. 


Produets, Ine. 


Parallel Lines 


An ingenious device for speedily drawing : 


line parallel to a splined line has been devised 
by Charles A. 
sists simply of inserting the pencil point in a 
center hole of a Plexiglas disk and then pro 


Jackson. The procedure con 


pelling the transparent plastic disk along the 
edge of the spline or French curve. 
tmerican, October 1945. 


Scientific 
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Drafting Pencil 


A refillable draftsman’s pencil, designed to 
eliminate the annoyance of broken lead, is 
constructed on an entirely new principle. A 
clutch holds the lead firmly in a non-slip 
rubber grip that prevents the usual knicking 
and scoring of lead which cause breakage. 

Light in weight and properly balanced, this 
new Bruning refillable draftsman’s pencil has 
a long barrel which permits the use of any 
full-length standard drafting lead, from 0.079 
to 0.070 inch in diameter. The grip is knurled 
to provide a firm hold. The tapered point and 
grip merge smoothly with the lead, offering 
greater finger comfort. An adjustable cap 
provides easy identification of the degree of 
lead used. Scientific American, Mareh 1946, 


Sea Going Tape Measure 


\ simplified lead line to determine the depth 
of water in which the vessel is sailing has at 
last been designed and made available by the 
Neptune Specialties Company, Brooklyn, N. Y, 
Before this, the fathom depths were indicated 


xy assorted knots, leather strips, colored rags, 
or other arbitrary symbols that varied widely 
on every ship. Now on this modern lead line 
the units of each 5 and 10 fathoms are marked 
by red strips of Vinylite with white numerals, 
while the single fathom depths are marked by 
white strips of Vinylite with red numerals. 
Vinylite plastic film was chosen for these 
markers because it is soft and resilient, and 
is unaffected by oil or grease, constant immer 
sion in salt water, or exposure to the sun. 
This hemp line with these markers, which 
was used by the Maritime Service, the Navy, 
and the Army in waters all over the globe, is 
available in lengths ranging from 7 to 150 
fathoms.—The Nautical Gazette, May 1946. 


Shutterless Camera for Mapping 


A camera for use in aerial mapping, de 
signed to do away with the necessity for 
subsequent piecing of photographs together 
into a mosaic, is the invention on which Russell 
R. Vought of Beverly Hills, California, was 
patent 2,401,530. Instead of ex- 


posing whole areas of film at intervals, it 


awarded 


exposes a very harrow strip through a slit. 
The long roll of film is kept moving slowly 
past this slit, at speeds varying with the speed 
of the plane. Thus a continuous record is 
made of the terrain over which the plane is 


flying.—Science News Letter, June 15, 1946. 
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Surveying and Mapping News 
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Members are requested to send in surveying and mapping news items for 
publication in SURVEYING AND Mappine.—EbpIrTor. 


CURRENT SURVEYING AND MAPPING LITERATURE 
MAGAZINE ARTICLES 


LAND SURVEYORS’ EXAMINATION (Australia and New Zealand). The Australian 
Surveyor, June 1, 1945. (Twenty-three hours allotted to examination covering sub- 
jects of Land Surveying Computations, Engineering Surveying, Astronomy and 
Geodesy, Town Planning, Physies, Geology, and Forestry.) 


SOLUTION OF POSITION LINES BY THE METHOD OF LEAST SQUARES. 
G. J. Thornton-Smith, The Australian Surveyor, June 1, 1945. (Deseribes a method 
of correlating the separate results of the reduction of observations taken on a number 
of stars, for the purpose of fixing simultaneously the two geographical coordinates of 
the point of observation.) (See also “Latitude and Longitude by Series of Altitude 
Observations,” SURVEYING AND Mapprnea, April 1945). 


REDETERMINATIONS OF LATITUDE AND LONGITUDE. Wm. Markowitz, Trans- 
actions, American Geophysical Union, October 1945. (Diseusses investigations to 
determine whether any of the continents have shifted.) 


OCEANOGRAPHIC ACTIVITIES OF THE U. 8. COAST AND GEODETIC SURVEY 
DURING THE PAST YEAR. L. O. Colbert, Transactions, American Geophysical 
Union, October 1945. 


THE OCEANOGRAPHIC ACTIVITIES OF THE HYDROGRAPHIC OFFICE DUR 
ING JUNE 1, 1944, TO MAY 31, 1945. G. S. Bryan, Transactions, American Geo- 
physical Union, October 1945. 


RECENT PROGRESS IN GEODETIC SURVEYS OF THE U. 8. COAST AND GEO 
DETIC SURVEY. H. W. Hemple, Transactions, American Geophysical Union, 
October 1945. 


HOW ODOGRAPH PLOTS MAPS AUTOMATICALLY. D. J. Faustman, New Jersey 
Engineer, October 1945. (A somewhat different treatment of the “New Mapping In- 
strument by Corps of Engineers” described in the July 1945 issue of SURVEYING AND 
MAPPING.) 


AIR JUNCTIONS MAP NO. 3: THE WORLD. Serial Map Service, November 1945. 
(Drawn from a modified oblique Mercator projection.) 


A STEREO-EPISCOPE. W. E. Curtis and T. A. Littlefield, Journal of Scientific In- 
struments, November 1945. (Describes details of the optical system, the mechanical 
remote controls, and the adjustment procedure of the stereo-episcope which projects 
images of a stereoscopic pair with a magnification of 3 upon a special sereen.) 


MATTHEW FONTAINE MAURY, NAVAL SCIENTIST. Orrin E. Klapp, U.S. Naval 
Institute Proceedings, November 1945. 
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EXPANDED HORIZONS. L. A. du Bridge and L. N. Ridenour, Technology Review, 

November 1945. (Describes work of the Radiation Laboratory of the Massachusetts 
Institute of Technology in developing microwave radar systems for military pur- 
poses; implications for civilian use.) 


POST-WAR GEOGRAPHY. Richard Joel Russell, The Journal of Geography, Novem- 
ber 1945. 


SOME EFFECTS OF MODERN WAR ON MAPPING. Paul S. Reinecke, The Military 
Engineer, November 1945. (Describes some of the mapping problems raised by 
modern warfare and how they were met; use of aerial photography.) 


BLIMPS AND MINERAL RECONNAISSANCE SURVEYS. H. V. W. 


Donohoo, 
Mines Magazine, November 1945. 


(Use of “blimp” or non-rigid airship is proposed 
for large-scale mineral reconnaissance surveys. ) 


VISUAL TOPOGRAPHY. J. E. Mundine and Hal Shelton, Photogrammetric Engineer- 

ing, December 1945. (Describes results of experimentation by the U. S. Geological 
Survey to produce a truly graphic map, by means of tonal representation of relief, to 
meet the needs of the technical man and the non-specialized user.) 


THE ACTION OF OCEAN WAVES. Frank H. Browning, 


United States Naval In 
stitute Proceedings, December 1945. 


(Describes the practical significance of wave 
motion and its application to the mariner’s problem.) 


PRELIMINARY OBSERVATIONS ON GEOLOGICAL USE OF AERIAL PHOTO- 
GRAPHS. F. 


A. Melton, Bulletin, American Association of Petroleum Geologists, 
December 1945. 


(Results of experience with geological use of aerial photographs are 
given; some of common faults in stereoscopic vision are discussed and causes of dis- 
tortion in stereoscopic model.) 


OREGON GEOGRAPHIC NAMES: ADDITIONS SINCE 1944. Lewis A. MeArthur, 
Oregon Historical Quarterly, December 1945. (Supplements “Oregon Geographic 
Names” published by the Oregon Historical Society in 1944.) 


“THIS HEMISPHERE.” §8. W. Boggs, The Journal of Geography, December 1945. 
(Deseribes a number of the hemispheres in which the United States is located with 
respect to land area and population; so-called “western hemisphere” 
eoncept. ) 


an erroneous 


PROBLEMS IN PHOTOGRAMMETRY. Earl Church, 
physical Union, December 1945. 
that require investigation. 


Transactions, American Geo- 
(Poses a number of problems in photogrammetry 
Presents formulas based on the direction-cosine method 
of specifying the spatial orientations of aerial photographs.) 


VERTICAL CONTROL SURVEYS FOR RECONNAISSANCE MAPS. C. F. Fueehsel, 
Transactions, American Geophysical Union, December 1945. (Deseribes an econom- 
ical method of developing control for use with the high oblique photograph taken by 


the Army Air Forces for the preparation of reconnaissance topographic maps.) 


MAGNETIC WORK OF THE U. 8. COAST AND GEODETIC SURVEY FROM 
APRIL 1944 THROUGH MARCH 1945. 


O. W. Swainson, Transactions, American 
Geophysical Union, December 1945. 
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MAHAN PLOTTER. C. P. Van Camp, Photogrammetric Engineering, December 1945. 
(A ‘simple stereoscopic plotter especially suitable for small-scale mapping when used 
with planetable control and planetable contouring of flat areas in the field.) 


TERRAIN REPRESENTATIVE FROM AERIAL PHOTOGRAPHS FOR AERO- 
NAUTICAL CHARTS. Robert H. Kingsley and Howard C. Holmes, Photogram- 
metric Engineering, December 1945. (Describes a method of showing terrain as an 
artist portrays it when aerial photography is available as the basis of representation.) 


SHADED-RELIEF MAPS IN THE GERMAN AIR FORCE. Wm. T. Reagan, Photo- 
grammetric Engineering, December 1945. (Describes method of preparing relief 
printing plates for overprinting on contoured maps.) 


AUTOMATIC MAP PLOTTING INSTRUMENTS—ANALYSIS AND CLASSIFICA 
TION. Duane Lyon, Phytogrammetric Engineering, December 1945. 


MECHANICAL INSTRUMENTS FOR PLOTTING FROM OBLIQUE PHOTO 
GRAPHS. James G. Lewis, Photogrammetric Engineering, December 1945. 


STANDARD SYMBOLS FOR PHOTOGRAMMETRY. G. C. Tewinkle, Photogram- 
metric Engineering, December 1945. (Recommendations by the Committee on 
Nomenclature, American Society of Photogrammetry, for symbols to be used in dis- 
cussing mathematical topics in photogrammetry.) 


WORLD SOIL MAP AND GENERAL LAWS OF SOIL GEOGRAPHY. I. P. Geras 
simov, Academy of Sciences of the USSR, No. 3-4, 1945. (In Russian with English 


summary.) 


WORLD AIRWAYS (Map). John Bartholomew, The Statesman’s Yearbook, 1945. 
Seale, 1: 100,000,000. (Shows the more important natural routes for international 
air transport. A Kite projection is used designed to illustrate relative positions in 
the north temperate zone with maximum accuracy and reference to the rest of the 
world.) 


THE ALASKAN BOUNDARY DISPUTE. F. W. Gibson, The Canadian Historical 
Association, Report of Annual Meeting 1945. 


BOOKS AND PAMPHLETS 


CARTOGRAPHY. Hubert A. Bauer. Bellman Publishing Co., Inc., Boston, Mass. 1945. 
31 pages. Maps. (Voeational and professional monograph No. 60.) 


AN APPLICATION OF PRECISE BAROMETRIC ALTIMETRY TO AERIAL 
PHOTOGRAMMETRY. Arthur H. Faulds. Syracuse University, Syracuse, New 
York. (Special Bulletin No. 9.) 1945. 48 pages. (A report on an investigation 
sponsored by Wallace and Tiernan Produets Company, of Belleville, New Jersey.) 


MEMORANDUM REPORT ON POLAR NAVIGATION. U.S. War Department. Air 
Technieal Serviee Command, Wright Field. 1945. 31 pages (mimeographed). 
Maps. Serial No. TSEPL-3—655-1372. 


PHOTOGRAPHY IN ENGINEERING. C. H. S. Tupholme. Faber and Faber Ltd. 
and The Hyperion Press Ltd., London. 276 pages. 42s. (A summarized, con- 
venient form presenting photographie techniques related to engineering.) 
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BERRY’S RELIEF DESK OUTLINE MAPS. Rand McNally & Company, Chicago. 
(A series of relief maps, 11” by 164”, including map of the United States and each 
of the continents. Relief is shown by highlight and shadow shading.) 


DICTIONARY OF ENGINEERING AND MACHINE SHOP TERMS. A. H. Sandy. 
Chemical Publishing Company, Brooklyn, N. Y. 1944. 153 pages. $2.85. 
(Approximately 1,700 definitions concerned with metals, tools, processes, machinery, 
wage-plans, personnel classifications, and mechanical drawing are treated in a 
straightforward manner. ) 


HAMMOND’S COMPARATIVE WORLD ATLAS. C. S. Hammond & Company, New 
York. 1945. 48 pages. $0.35. (Detailed physical and political maps along with a 
set of resource maps-relief maps of each continent. Included also are indexes and 
statistical tables.) 


BOOKS RECEIVED 


GEODETIC AND PHOTOGRAMMETRIC PROBLEMS IN CONNECTION WITH 
THE MAPPING OF A NEW COUNTRY. Jose Fonseca and Leon Cuellar. Syra- 
cuse University, Syracuse, New York. 1945. 80 pages. (Discusses a plan for the 
comprehensive mapping of the country of El Salvador, Central America.) 


DISCUSSION OF A PHOTOGRAMMETRIC METHOD FOR CONSTRUCTING 
TOPOGRAPHIC MAPS FROM AERIAL PHOTOGRAPHS. Earl Chureh. Syra- 
cuse University, Syracuse, New York. 1945. 16 pages. (Brief discussion on theory 
of a simple low-cost stereoscopic instrument and technique for operation.) 


DISTINCTIVE RECENT MAPS 


The Oriental Institute of the University of Chicago has recently issued a base map en- 
titled “The Near East and Neighboring Areas,” available in one sheet (1: 4,000,000) and 
also in 4 sheets (1: 2,000,000). Covering approximately the area from 18° to 74° East 
between 21° and 48° North, it shows the projection, shorelines, and drainage in solid 
lines, and contours in dotted lines; but no names, boundaries, or cultural features. 


Much information concerning agriculture and related matters in the United States 
is contained in the regional agricultural atlases issued by the Regional Committees on Post- 
war Programs of the U. 8S. Department of Agriculture. They cover the following see- 
tions: the Northeast, the Southeast, the Appalachian region, the South Central region, the 
northern Great Plains, the Pacifie Northwest, and California-Nevada. 


Evidence of the immense scope of the mapping program undertaken during the war 
by the Aeronautical Chart Service, U. S. Army Air Forees, is provided by their “Catalog: 
Aeronautical Charts and Related Publications, Fifth Edition.” This consists in the main 
of index maps showing the areas covered by the principal series of charts distributed by 
the Service. The series having world coverage are: Planning Charts (1: 5,000,000) ; and 
Long Range Air Navigation Charts (1: 3,000,000). Virtually all land areas are shown 
on sectional charts (1: 1,000,000). Finished sectional charts in color (1: 500,000 and 1: 
250,000) are available for large tracts particularly in the Far East, the Southwest Pacifie, 
and the Middle East, and for seattered areas elsewhere, notably in the United States, 
Africa, and Alaska; and “preliminary base” sectional charts in black and white on the 
same seales have also been issued for large parts of Alaska, northern Canada, Mexico, 
South America, Arabia, ete. 


The U. 8. Coast and Geodetie Survey has issued several experimental nautical charts 
carrying hypsometrie tints in varying shades of brown. This treatment permits a more 
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ready correlation of the topographic features on the chart with the information furnished 
by electronic position finding devices. One of the new charts, No. 6102, Approaches to 
Strait of Juan de Fuca, Destruction Island to Amphitrite Point, carries bathymetric curves 
in blue as well as two blue tones, emphasizing the 10- and 50-fathom depth contours. 


The Geological Society of America has recently issued, with the collaboration of the 
American Geographical Society, two important compiled maps, each in two large sheets: 
(1) “Glacial Map of North America” (1: 4,555,000) and (2) “Geological Map of South 
America” (1: 5,000,000). The former was planned by a Committee of the Division of 
Geology and Geography of the National Research Council, of which Professor R. F. Flint 
is chairman. It covers all of North America north of approximately latitude 36° North 
and also Greenland and Iceland. The base is printed in black with brown and blue form 
lines for land and submarine relief, respectively. Existing glaciers, glacial deposits of 
different age and character, and areas of marine submergence and of former lakes are 
shown in color; and various minor glacial features such as eskers, direction of striae, ete., 
by symbols in blue. An accompanying booklet presents an explanation of the map and a 
bibliography. For the map of South America, which was compiled by George W. Stose 
under the direction of a committee of the Geological Society of America, the base was 
printed in gray and blue from the black and blue plates, respectively, of the American 
Geographical Society’s “Map of the Americas 1: 5,000,000.” As the map is a preliminary 
edition designed primarily for use in effecting revisions, boundaries and key letters only 
are shown for the geological formations (in black) without differentiation by color or 
shading. 


—Joun K. Wricut 


Map of the Northern Hemisphere 


‘T° HE MAP OF THE NORTHERN HEMISPHERE, north of 39° 30’, showing topography, pro- 

duced by the U. 8. Coast and Geodetic Survey for the Arctic, Desert, and Tropic 
sranch of the Army Air Forces Tactical Center, was recently released for civilian distri- 
bution. This map helps to satisfy a need of long standing for an accurate, detailed map 
showing relief and planimetry of the northern part of the world. The development of air 
navigation during the war period accentuated the need for a general planning map that 
provided for the plotting of air routes across the Aretie and sub-Aretie regions. 

More than 2,500 different sources were used in the compilation of the map. These 
included the most recent and accurate topographic and hydrographic surveys available 
to the date of compilation. The use of this considerable volume of new data resulted in 
many extensive changes in the detail of the Aretie regions as compared with existing gen- 
eral maps. Much of the source material used, notably aerial photography, represents the 
most recent contributions to geographic knowledge. 

The source material for the compilation was selected jointly by the Geographic Re 
search Section of the Coast and Geodetic Survey and the Aretie Section of the Aretie, 
Desert, and Tropie Information Center, U. S. Army Air Forees. 

The map is constructed on a polar stereographie projection with a standard parallel 
at 65° north which passes through the area where a minimum of seale error is desirable. 
The stereographie projection is conformal, with the seale increasing along the meridians 
from the center of the projection. The scale of the map is 1 inch to 100 miles, or 
1: 6,336,000, which is true only at the standard parallel of 65° north; the seale is somewhat 
too small north of that latitude and too large south of it. Airline distances can be plotted 
on the map as straight lines only along the parallels of latitude and along the meridians. 

The map is in two sections with an overall measurement of 40 by 66 inches. The con- 
ventional symbols, styles of lettering, and general cartographie treatment conform gen- 
erally with those prescribed for aeronautical charts. Elevation values are shown in feet 
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and the contour intervals are 1,000, 2,000, 3,000, 5,000, 7,000, 9,000, 12,000, 15,000, 20,000, 
and 25,000 feet. 

Populated places appearing on the maps are indicated in six sizes according to census 
information or the latest reliable estimates by the various countries. The notes of the map 
include a comprehensive glossary of geographie terms prepared by the U. S. Board on 
Geographical Names. Boundaries are representative of the internaitonal status as recog- 
nized in January 1938, except China, which are for 1930. 

All geographical names on the map have been submitted to the U. S. Board on Geo- 
graphical Names and are either the decisions of or the spelling approved by the Board. A 
gazetteer to accompany the map has been published from a compilation by the Board. 


—ALBERT A. STANLEY 


Magnetic Detector for Oil Survey 


F  gaiees MAGNETIC DETECTORS, that helped locate German submarines under 
water, will be found usable, it is expected, in locating oil in depths below 
the surfaces of the continental shelves surrounding America which were recently 
claimed by the President and put under federal jurisdiction. 

These magnetic detectors were installed on the wing of an airplane or on the 
forward part of the belly of a blimp. They reacted to the magnetic metal in a 
submarine below. The magnetic reaction activated a needle on the instrument 
board, notifying the crew of the presence of an underwater boat. Then by circling 
and following the needle’s directions, the pilot was able to determine the exact 
position of the enemy boat. 

In geological work, these airborne magnetic detectors would be employed in 
much the same way as ground-based precision instruments are now used in making 
so-called magnetic geological surveys. In a recent magnetic survey of Florida 
by the U. S. Bureau of Mines results were obtained that indicated areas favorable 
for the occurrence of petroleum. 

Essentially, a magnetic survey is a method of determining the contours of 
underlying granites and other formations—known to geophysicists as the ‘‘ crystal- 
line basement.’’ A knowledge of the crystalline basement, particularly in areas 
covered by marine sediments, is of fundamental importance in oil exploratory 
work, according to Dr. R. R. Sayers, Director of the Bureau. 

The invention and development of the wartime magnetic airborne detector 
has been officially a secret until information was released by Dr. George B. 
Pegram of Columbia University. Some of the development work was done by 
the university’s Division of War Research, under a project of the U. S. Office of 
Scientific Research and Development.—Science News Letter, June 15, 1946. 


**Modern science has shown us how to load a large part of the grinding labor 
upon the backs of soulless, feelingless machines so that leisure for the higher 
things now is a possibility for every one. 


The great job of the coming century 
is to learn to utilize that leisure.’’ 


—R. H. MILLIKAN 
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This department was inaugurated in the January—March issue for the purpose of 
bringing to the attention of the members information pertaining to the availability 
of maps, surveys, ete., with particular emphasis on how such material can be procured. 
Authoritative articles covering this class of information are solicited. It is believed that 
through an interchange and dissemination of such information maximum benefits will 
accrue to the surveying and mapping profession. Comments and suggestions on this 


department will be welcomed. EDITOR. 


Topographic Maps of the U. S. 
Geological Survey 
(See Coverage Map Enclosed) 


HE U. 8S. Geological Survey adopted its present broad base plan for a topo- 

eraphic atlas of the United States in 1882. The plan was so designed that 
all maps produced would be component parts of the whole. The unit map sheets 
were in quadrangle form bounded by meridians and parallels, the 1° quadrangle 
being the largest unit and the 15’ quadrangle the average unit. The horizontal 
scales originally adopted were in terms of simple fractions of a million, and many 
early maps were made on seales of 1: 250,000 and 1: 125,000. However, as map- 
ping progressed, demands grew for larger scales, and the fractional millionth 
scale was abandoned in favor of the English scale in terms of miles or feet per 
inch. Thus the larger seales of late maps are 1:31,680 (2 inches=1 mile) and 
1: 24,000 (1 inch = 2,000 feet). 


TENTATIVE APPRAISAL OF EXISTING Maps 


To date some 47 percent of the area of the United States has been covered. 
A substantial portion of this mapping was done when the country was under- 
developed and reconnaissance maps on small scales were considered adequate. In 
recent years, however, resurveys have brought clearly into focus the present inade- 
quacy of the older maps. A tentative appraisal has been made, differentiating 
the maps considered adequate for general use from those which would require ex- 
tensive revision or resurvey to meet present-day engineering requirements. This 
is shown on the accompanying index map. A few of the earlier reconnaissance 
maps which are now considered entirely inadequate have been withdrawn from 
distribution and are, therefore, not shown on the index. Hawaii, Puerto Rico, 
and half of Alaska are also covered by the Survey’s topographic maps. 

Most of the maps considered adequate for general use would need a revision 
of culture for those development projects requiring up-to-date information on 
roads, buildings, and other works of man. Such revisions are included in the 
Geological Survey’s long range plans for topographic mapping. In general, the 
‘“‘adequate’’ class includes maps based on surveys made since the early 1920’s. 

16] 
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At that time the standards of mapping were raised above those of earlier years 
when expedience demanded relatively rapid coverage in order to spread the lim- 
ited mapping capacity over the greatest possible area. 

[It should be noted that the accompanying index represents a tentative ap- 
praisal based on somewhat arbitrary criteria. A finite appraisal must be made 
not only on the basis of extensive analysis of the various uses to which a given 
map may be subjected, but also of evaluating the map structure and its ability 
to meet the cross section of probable use requirements. The Geological Survey 
is now studying the problem of developing criteria that may be readily applied 
to previous mapping and yet give the practical answer of adequacy for actual 
requirements. At this time, it is felt that some standard modulated to probable 
use requirements should be the yardstick for measuring map adequacy while rigid 
or abstract criteria such as those expressed in percentages of contour compliance 
will achieve a realistic evaluation only when applied to the product of present-day 
stereo-plotting instruments or field surveys of large scale. Obviously, the devel- 
opment of such criteria involves the long-term tasks of determining cross sections 
of probable use, sampling results of the actual applications of such use, and 
marking off the yardstick in practicable measurement terms. It may, therefore, 
be many months before the Survey has a compilation of such an exliaustive nature 
ready to present to the mapping profession for consideration and comment. 

While the accompanying map shows a cursory appraisal of Geological Survey 
maps only, a study will soon be undertaken in collaboration with other agencies 
to appraise all other published topographic maps on an equivalent basis. This 
appraisal of the entire topographic mapping situation may be completed in the 
near future, and it is hoped that another index can then be prepared for general 
distribution. 

How Maps May Be OBTAINED 


As most map users already know, the Geological Survey publishes index maps 
of each state showing the names and locations of all topographically mapped areas, 
geologic folios, and river surveys produced by the Geological Survey within the 
respective areas. Dates of surveys as well as planimetric maps, heretofore 
omitted, are now shown. These indexes, which are furnished free on request, also 
describe geologic and other reports published by the Survey, as well as special 
state maps and those covering the United States. Local agents distributing these 
data are listed, and a general statement describing the topographic maps and the 
manner in which they may be obtained, is also presented. 

Heretofore, indexes have been revised every few years for states having active 
mapping projects, but more frequent revisions are contemplated for the future. 
Meanwhile, supplemental sheets are being prepared listing all maps published 
since the index was printed, in order that the recipients may have up-to-date infor- 
mation regarding available maps. 

It may be of interest to those using topographic maps and other publications 
of the Geological Survey to know that monthly statements are prepared and 
printed, listing all new publications issued during the month. These lists are 
available from the Geological Survey and, as the text indicates, the professional 
papers, bulletins, and water supply papers may be purchased from the Superin- 
tendent of Documents. Maps, however, must be obtained from the Director of 
the Geological Survey, Washington 25, D.C., to whom remittance should be sent 
by money order. A circular entitled ‘‘General Information Concerning Maps 
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Published and Sold by the Geological Survey’’ is also available on request. Of 
particular interest to schools and to students of physical geography are the sets 
of 25, 50, and 100 topographic maps that have been selected by the Survey to 
illustrate the various physiographic provinces. Each set is accompanied by a 
brief text describing the features shown. The set of 100’maps also includes an 
index showing graphically the extent of such provinces and the locations of the 
selected maps. Anyone desiring information concerning maps produced by all 
government agencies is referred to Price List 53—Maps, a 16-page cireular issued 
free by the Superintendent of Documents, or to the Map Information Office of 
the Geological Survey. 


TOPOGRAPHIC MAPS OF PUERTO RICO 
-_ HE GEOLOGICAL SURVEY announces recent publication of 16 quadrangle maps 
of Puerto Rico. Seale of publication is 1: 30,000 with a 10-meter contour 
interval. Coastal areas were mapped with 1- and 5-meter contour intervals and 
extremely rugged karst topography is shown by 10- and 25-meter contour intervals. 

Initiated in 1937 as a co-operative mapping program of the Geological Survey 
and the Puerto Rican Government, field work was completed in 1943. Sixty-five 
74-minute quadrangles cover the island and to date 35 have been published. It is 
planned to complete publication of the entire series this year. 

The Geological Survey is also preparing for the Puerto Rican Government a 
special series of 1: 10,000 scale maps with 1- and 5-meter contour intervals. There 
are 224 quadrangles, measuring 3} minutes of latitude by 3} minutes of longitude, 
covering the island. These maps, prepared from original multiplex drawings in 
those areas which were mapped by multiplex methods, will be printed in three 
colors. The series is scheduled for publication in about a year. 


Courses in Surveying and Mapping 


S Br GRADUATE SCHOOL of the U. S. Department of Agriculture announces the 

inauguration this fall of five courses in surveying and mapping. These 
will include: Elementary surveying, advanced surveying, elementary aerial photo- 
grammetry, advanced aerial photogrammetry, and cartography. Courses are 
open to non-federal as well as federal workers. 

Members of the Congress residing in the Washington Metropolitan area are 
requested to bring this matter to the attention of possible interested persons. 
Detailed information regarding the courses can be had by applying to the Di- 
rector, Graduate School, U. S. Department of Agriculture, Washington 25, D. C. 
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The pages of SuRVEYING AND MAPPING are open to a free and temperate discussion 
of all matters pertaining to the interests of the Concress. It is the purpose of this De- 
partment to encourage comments on published material or the presentation of new ideas 


in an informal way. —Eprror. 


MAPPING, CHARTING, AND SECURITY 


C. H. Swick.*—The resolution on the creation of a post-war inter-departmen- 
tal board for the study of map and chart classification and restriction, adopted 
by the American Geophysical Union,' is a highly commendable one and if effeetu- 
ated would be of great value to the public and to the federal mapping agencies. 

The distribution of maps and charts during World War II, especially those 
of great strategic importance, was an extremely difficult task. For security pur- 
poses, they were given different classifications according to their possible value 
to the enemy. After a given map or chart had thus been classified, every effort 
was made to protect it according to the regulations relating to that classification. 

In times of great national emergency plans must be made and exeeuted with 
extreme rapidity. The relative merit of many possible procedures cannot be 
weighed precisely and no plan can be considered which requires long study or 
deliberation. Lessons are learned during these emergencies, however, which can 
be of great assistance in preparing for future conflicts. To be of maximum bene- 
fit these lessons must be applied to specific problems while they are fresh in mind. 
This is particularly the case with questions relating to security. 

Experience indicates that the two most troublesome factors about security 
measures have been; first, a tendency toward over-classification of some items, and 
second, a lack of co-ordination in classification by different services. Because of 
lack of precise knowledge of the great variety of purposes for which surveys, 
maps, and charts are used, and because of unfamiliarity with the many factors 
involved in their construction, revision, and distribution, decisions were fre- 
quently made by inexperienced officers which placed too much emphasis on safety 
and therefore interfered seriously with military operations or those operations 
directly related to the prosecution of the war. 

One of the many examples of the serious consequences caused by this kind of 
classification was the delay caused by a large producer of Navy fighter planes 
because of his inability to obtain promptly the navigational charts required for 
flying vital spare parts to an assembly plant. Inability to obtain restricted 
charts made it necessary for a high official of the company to come to Washington 
in order to make arrangements to procure these charts, which were of the same 
type as were actually being distributed to the military forces in lots of 10,000 to 
100,000 copies. f 

Lack of co-ordination in the classification by different organizations of certain 
surveys in Alaska caused much difficulty. Three different services made surveys 


Principal Mathematician (Retired), U. 8. Coast and Geodetie Survey. 
1 SURVEYING AND MappinaG, January-March, 1946, p. 67. 
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during the war in the same general area and for the same purpose but each 
assigned a different classification to the resulting data. This interfered seriously 
with the computation and construction of the maps and charts for which the sur- 
veys were made. In another part of the world, special purpose charts were re- 
quested by the military services but the detailed information needed on the charts 
had been classified in such a way that it could not be printed until the classification 
had been changed, which involved an embarrassing delay. 

In order to be able to act quickly and effectively in times of emergency, the 
Board proposed should be given some measure of authority. This authority 
could—and should—be limited in such a way as to be entirely subordinate to the 
security policies fixed by the President and the high military officers immediately 
responsible to him. If the appointment of such a Board is approved, the sooner 
it can start functioning the more effective will be its recommendations, because 
they will be based on experiences which are still fresh in mind. 


SURVEYING AND TITLE INSURANCE 


Wm. C. Warties.*—The article ‘‘Surveying Applied to the Needs of Title 
Insurance,’’ by Peter W. Hehn (SurRVEYING AND MappInea, October 1945) was read 
with interest and appreciation. The portions with respect to title practise and 
survey requirements are especially intriguing, since they are my particular con- 
eern here in Los Angeles. 

[ am chief engineer for the Title Insurance and Trust Company of Los 
Angeles, specializing in survey location of titles and in descriptions relating to 
titles and surveys. For the past 30 years we have tried to educate the surveyors 
in the need and manner of making surveys compatible with titles. It has been 
an uphill job. Mr. Hehn’s article is very comforting in that it shows that other 
localities are in the same difficulty as ours. 

We issue policies of title insurance for loans or for owners in which we insure 
not only the record title but the possessory title, or portions thereof. In these 
cases we require a survey to be submitted showing all the matters of location and 
possession. We examine and check the surveyor’s location, and other matters on 
the map, and make our own independent inspection, issuing the policy based on 
our findings and check. If the survey map fails to conform with our insurable 
determination of location, we require it to be changed to conform. 

I feel that the Property Surveys Division of the American Congress on Sur- 
veying and Mapping and the Journal will provide an excellent medium for 
exchange of ideas on these and related subjects, and provoke a friendly acquain- 
tance and communication between people across the States who have much in 
common in problems such as ours. 


Chief Engineer, Title Insurance and Trust Company of Los Angeles, Cal., and 
Chairman, Technical Standards Committee, Property Surveys Division. 











wii | UU VOCEUTEEERU AT EDEE EDD EDEEUD ED DREEDTEDEOTA EE DRER UA TEODOE TO EDETATEDEA DETER ETA EEE PETE PP EAD E EAE 


| 





CONGRESS NEWS 


EEE 


| 


Td 





PTY 


DEDCUOUEDEEODEAC UTE TTT 


a 


ze z rd 


Captain Borden Re-elected President 


Captain Frank 8. Borden, Chief of the Division of Charts of the U. S. Coast 
and Geodetic Survey has been re-elected President of the Congress for the year 
1946-47. Of the 317 letter ballots received by the Secretary, 313 were cast for 
Captain Borden. (For a biographical sketch of Captain Borden see Surveying 
AND Mappine, July 1945.) 


Secretary’s Report 
(As Presented at Annual Meeting—June 28, 1946) 


HE Congress membership showed a substantial increase of 402 individual 
members during the past year, making the total active individual member- 
ship approximately 900. This figure includes 130 members who have not as yet 
paid their current dues, and it is hoped they will remit without the necessity of 
mailing out second notices. This total of 900 does not include some 400 delin- 
quents who, for one reason or another, allowed their memberships to lapse during 
the war years. It is planned to invite these delinquents back to the Congress. 
In addition to the 900 individual members, the Congress now has 12 commercial 
memberships and 82 library memberships, making a total active membership of 
994. The increase in individual members, which is roughly three times that of 
last year, is largely the result of the activities of the National Membership Com- 
mittee, of which Mr. Murray Y. Poling is chairman. 

A preliminary roster of the membership is now being prepared and will be 
ready for distribution shortly. It is hoped to be able to publish the final list 
during the calendar year. 

The Property Surveys Division, S. A. Bauer, chairman, has accomplished 
among other things the draft of Technical Standards for Property Surveys, copies 
of which have been mailed to the members for their consideration and comments. 

The Committee on Publications, George D. Whitmore, chairman, has been 
organized to secure and process some of the material for the Journal. It is hoped 
this will relieve the Editor of some of the many burdens he has had to earry and 
will also make possible the building up of a backlog of material and permit the 
issuance of the Journal at more regular intervals. 

At a meeting of the Executive Committee, on January 22, 1946, an Interim 
Committee on Municipal and County Engineering Surveys was authorized, and 
Mr. Joseph M. Dearborn of Bridgeport, Connecticut, was named chairman. 

Under the direction of the Executive Committee, arrangements were made for 
the design and manufacture of a suitable emblem for the Congress. This has been 
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accomplished under the chairmanship of Mr. Murray Y. Poling, and orders for 
the emblem are now being taken. (Details of this are published elsewhere in this 
issue. ) 

During the year a complete index was published of the first five volumes of 
the Journal. It was issued as a supplement to the October 1945 issue of SuRvEY- 
ING AND MAPPING. 

The Prize Competition, on The Use of Plane Coordinates in Property Surveys, 
sponsored by W. N. Brown Co., Inc., resulted in the submission of a score of papers 
from which the judges selected the following prize winners: The first prize of $25 
was awarded to Mr. William B. Hoke of Towson, Md., and the second prize of 
$10 was awarded to Mr. C. A. Monroe of Manhasset, N. Y. The prize-winning 
papers were published in the January issue of the Journal. 

The Spanish translation of the January 1945 issue of SURVEYING AND MAPPING 
was printed last fall. This was a sponsored undertaking and copies have been 
distributed to members and others in Central and South America as a gesture of 
interest and friendship. About 250 copies have been reserved for the 4th General 
Assembly of the Pan American Institute of Geography and History in Caracas, 
Venezuela, next August. 

The Congress, of course, derives most of its revenues from dues of individual 
members, and plans are being made to expand its membership activities. For the 
past 3 years the duties of the Acting Executive Secretary and Treasurer, which 
have been carried on by the present incumbent, have increased so much that 
President Borden, with the coneurrence of the Executive Committee, has desig- 
nated Mr. Walter S. Dix as the Acting Executive Secretary. In addition, to assist 
him with the many details of correspondence and membership, an appropriation 
of $500 a year has been authorized for the employment of a part-time stenogra- 
pher. It is believed this is an important and necessary step toward setting up an 
enlarged and more efficient promotional staff. Various plans for increasing the 
membership are being discussed, and it is felt that the Congress has hardly begun 
to tap the possibilities in this regard. 

Respectfully submitted, 
RicHarpD T. Evans, 
Acting Executive Secretary. 


Los Angeles Local Section Meets 


A DISPLAY Of captured German and Japanese transits and levels featured a 
4 meeting of the Los Angeles Local Section of the Congress, held at the home 
of Howard R. Saunders, regional vice president, on June 16th. Fifty members 
and guests, including representatives of the California Land Survey Association, 
attended the meeting. Old surveyor’s compasses, chains, drawing instruments, 


books and maps were also on exhibit. 

The group was addressed by Daniel Marsh, chief surveyor of the Los Angeles 
Flood Control District, and Mr. Saunders. William C. Wattles, chief engineer 
of the Title Insurance & Trust Company and dean of Los Angeles area land sur- 
veyors, was guest of honor. 
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Financial Statement 
(As of June 30, 1946) 
INCOME 


Balance on hand (July 1, 1945) $1,353.86 
Memberships (Commercial) 390.00 
: Libraries ) 246.00 
(Individual) 3,306.00 
Advance) 8.00 
Subscriptions 12.00 
Sales of back issues 100.00 
Donations for Spanish edition 183.72 
Prize Competition donation 35.00 
Miscellaneous donation 20.00 
ToTaL ACCOUNTABLE FUNDS $5,615.57 
EXPENDITURES 
Printing—SURVEYING AND MAPPING (3 issues) $1,188.67 
Miscellaneous printing 49.70 
Printing and mailing—Spanish edition 522.13 
Mailing service 350.37 
Office supplies 387.93 
Stenographie service, Banking service, Post office box rent 103.85 
Fifth Annual Meeting 46.65 
Prizes for Competition 35.00 
TOTAL EXPENDITURES $2,684.30 
Bank balance on July 1, 1946 2,931.27 
ToTaL ACCOUNTED FuNpDs $5,615.57 


GENERAL BALANCE 


Bank balance on July 1, 1946 $2,931.27 
Accounts Receivable: Aero Service Corporation 91.86 
Commercial memberships 25.00 

Current dues 400.00 

New members 100.00 

TorTaL ASSETS $3,548.13 
Unpaid Obligations: Printing Index ( Estimated) $100.00 
Printing January—March issue (Estimated) 650.00 

TorTau LIABILITIES $750.00 
NET VALUATION OF CONGRESS $2 798.13 


Respectfully submitted, 


Ricuarp T. EvANs, 
Treasurer. 








CON 


ALI 
Q' 





olf) 
OO) 
O00) 
00 
00 
00 
00 
72 


00 


00 





CONGRESS NEWS 


169 


NEW MEMBERS 


ADELMAN, HENRY 
Engr., Design Office, U. 8S. Navy Dept., 
252 Townsend St., Roxbury, Mass. 


ALEXANDER, PAUL 
Topographic Engr., Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


ALLAIRE, BENOIT 
Quebec Land Surv., 307-A Notre Dame St., 
Thetford Mines, P. Quebec, Canada 


ALLIGER, JERALD 
Capt., 24th Combat Mapping Sq., AA F, 
303 College Ave., Pullman, Washington 


ALPAUGH, WALTER A. 
Ch., U. 8S. Base Section, Aero. Chart Br., 
U. 8S. Coast & Geod. Survey, Wash., D. C. 


AMOS, E. R. 
Engr. Aide, Army Map Service, 
515 Kennedy St. N.W., Washington, D. C. 


ANSPACH, JAMES 
Cartographer, U. S. Coast & Geodetic 
Survey, 11-A Hillside Rd., Greenbelt, Md. 


BANKS, WALTON G. 
President, Engineering Surveys, 
Marlboro, Maryland 


BARBOSA, RODOLPHO PINTO 
Carto., Conselho Nacional de Geografia, 
14—-5° andar, Rio-de-Janeiro, Brazil 


BARNETTE, DUDLEY P. 
Chief, Repro. Branch, U. 8. C. & G. S., 
716 Dryden Dr., Baltimore, Maryland 


BEITLER, HENRY H. 
Cartographer, City Fire Dept., 401 N. 
Westmoreland Ave., Los Angeles, Cal. 


BOHL, L. T. 
Chairman, Div. of Engr., Brown Univ., 
Providence, Rhode Island 


BOOTHE, WILLIAM R. 
Lieut., 24th Combat Mapping Sq., AAF, 
818 Ogden St., San Antonio, Texas 


BOURGET, MARIE ALBERT 
Prof., Surv. & Forestry Engineering, 
Laval University, Quebec, Canada 


BRAATEN, NORMAN F. 
Math., U. S. Coast & Geodetic Survey, 


RFD 2, Grove Ave. & Birch, Falls Ch., Va. 


BRADEN, MARTIN Z. 
Assoc. Geod. Engr., U. S. Coast & 
Geodetie Survey, Washington, D. C. 





BRATTON, BILLY BRUCE 


Surveyor, General Geophysical Co., 
2514 Gulf Bldg., Houston, Texas 


BRELICK, JOSEPH 


Topo. Draftsman, Army Map Service, 
1704 R St. S.E., Washington, D. C. 


BRINKER, RUSSELL C. 
Assoc. Prof. of Civil Engineering, 
Univ. of Minnesota, Minneapolis, Minn. 


BUERKLE, ARTHUR F. 
Tippecanoe County Surveyor, 
1808 Charles St., Lafayette, Indiana 


CAMP, W. E. 
Surveying Instructor, Purdue University, 
Battle Ground, Indiana 


CANNON, SAMUEL C. 
Supt. of Public Works, Municipal Bldg., 
Main St., Middletown, Connecticut 


CHITTENDEN, HIRAM M. 
Asst. Prof., De pt. of Civil Engineering, 
Univ. of Washington, Seattle, Wash. 


CLARK, ARCH 
Ch. Civil Engineer, Sun Oil Company, 
First Natl. Bank Bldg., Dallas, Texas 


CLARKE, VINCENT B. 
Professional Engineer, 
356 Main Street, Ansonia, Connecticut 


CLAWSON, EARL M. 
Resident Engr., Smith & Gillespie, 
P. O. Box 1525, Orlando, Florida 


COE, HENRY 5&., SR. 
Tech. Asst., Repro. Branch, U.S.C. & G.5., 
2404 Columbia Pike, Arlington, Virginia 


COOMBS, ALBERT H. 
Lithographer, U. S. Coast & Geodetic 
Survey, 4417 49th St. N.W., Wash., D. C. 


CORWIN, WILLIAM T. 
County Engineer, County of Jay, 
622 N. Meridian St., Portland, Indiana 


CREPEAU, ARMAND 
Quebee Land Surveyor (Private Practice), 
P. O. Box 64, Sherbrooke, P. Quebec, Can. 


CULLEN, (MRS.) M. BLANCHE 
Engr. Draftsman, U. 8. Coast & 
Geodetic Survey, Washington, D. C. 


CUMMINGS, SIDNEY G. 
Photogrammetrist, Army Map Service, 
1210 N. Quinn St., Arlington, Virginia 
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DEHUFF, MARK 8. 
Carto., U. 8. Coast & Geodetic Survey, 


2331 Cathedral Ave. N.W., Wash., D. C. 


De WALD, ERNEST 


Librarian, Army Map Service, Apt. C-12, 


Presidential Gardens, Alexandria, Va. 


DEYOE, ALDEN W. 


Warrant Officer, U.S.A., Mapping Branch, 


Engineer Board, Fort Belvoir, Virginia 


DIXON, GEORGE MAURICE 
Supt., Map Department, Lake County, 
Court House, Waukegan, Illinois 


DURITY, HARRY L. 
Surveyor-Transitman & Computer, 
Box 215, Upper Marlboro, Maryland 


ELROD, LOREN E. 
Assistant City Engineer, 
26 South Drive, Decatur, Dlinois 


EVANS, ALBERT E. 
Carto., U. 8. Coast & Geodetic Survey, 
221 E. Marshall St., Falls Chureh, Va. 


FEARHEILEY, RICHARD P. 
Civ. Engr., U. 8. Engineers Office, 
223 W. Fifth St., Mt. Carmel, Dlinois 


FERNANDEZ, FERNANDO MOYA 
Ing. Asist., Dir. Gen. de Obras Publieas, 
Domicilio Conocido, Alajuela, Costa Riea 


FISHBURN, DON JAMES 
Engineering Draftsman, 


U. S. Coast & Geod. Survey, Wash., D. C. 


FURR, JAKE M., JR. 
P. O. Box 407, 
Albemarle, North Carolina 


GAINER, CHARLES E. 
Surveyor, Toledo Edison Co., 
Toledo, Ohio 


GARCIA V., EDMUNDO 
Military Engr., Ecuadorian Army, 


Maldonado No. 78, Quito, Ecuador 


GIOILOSA, ALBERT A. 


Ch. Carto., Carto. Div., Army Map Serv., 


105 Lueas Lane, Bethesda, Maryland 


GORNITZKY, RAYMOND 
Cartogtapher, Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


GROVES, JAMES LEROY 
Civ. Engr., Military Dept., State of Ga., 
P. O. Box 512, Camp Toccoa, Georgia 


GUAY, GERARD 
Quebee Land Surveyor and Forest Engr., 
186 Holland Ave., Quebec, Canada 
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HANKINSON, HARRY W. 
Super. Engr., Owens-Illinois Glass Co., 
707 Ohio Bldg., Toledo, Ohio 


HANSON, DONALD O. 
Chief Draftsman, Army Map Service, 
1803 18th Street S.E., Washington, D. C. 


HENNINGER, EUGENE R. 
Surv., Plant Engr. Dept., Crosley Corp., 
2936 Cortelyou Pl., Cincinnati, Ohio 


HILL, MEREDITH E. 
Topo. Draftsman, Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


HOLSTEN, WENDELL L. 
Asst. Highway Engr., State Highway 
Dept., 7 Regent Street, Hartford, Conn, 


HORNE, ROLAND D. 
Commander, U. 8. Coast & Geod. Survey, 
1426 U. 8. Courthouse, Los Angeles, Cal. 


HUDDLESTON, T. E. 
Topo. Engr., U. 8. Engineers Office, 
4706 N. 36th Ave., Omaha, Nebraska 


HUFFMAN, CHARLES N. 
Engineer, Army Map Service, 
222 Pleasantview, Louisville, Kentucky 


JOHNSON, LEONARD C. 
Lieut. Comdr., U. S. Coast & Geodetic 
Survey, Washington, D. C. 


KATZ, HAROLD W. 
Asst. Mathematician, U. 8. Coast & 
Geodetic Survey, Washington, D. C. 


KAY, JOHN D. 
Asst. Ch., Aero. Chart Br., USC&GS, 
533 Mt. Eagle Pl., Alexandria, Virginia 


KELSH, HARRY T. 
Head, Map Control Sect., U. S. Soil 
Conservation Service, Washington, D. C. 


KENNEDY, DANIEL 
Chief Topo. Engr., Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


KEPHART, DONALD R. 
Professional Surveyor, 
201 Dominion Bldg., Lima, Ohio 


KEYSER, JOHN E. 
Surveyor, Aero Service Corporation, 
620 Jefferson St., Jefferson City, Mo. 


LARSON, EDWARD 
Larson & White, 
830 Main St., Cincinnati, Ohio 


LEAHY, PHILIP D. 
Cartographer, Army Map Service, 1965 
Capitol View Ave., Silver Spring, Md. 
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LEE, ARTHUR W. 
Jr. Engr. Aide, San Diego County Surv. 


Office, 7582 Sturgess Ave., La Mesa, Cal. 


LEIBOLD, MARTIN A. 


Tech. Asst., Repro. Branch, U.S.C. & G.S., 


4818 Leland St., Chevy Chase, Maryland 


LINDSAY, C. C. 
Consulting Engineer and Surveyor, 


Rm. 808, 159 Craig St. W., Montreal, Can. 


LITTLE, WILLIAM 8. 


Surveyor and Engineer, W. H. Brown, Inc., 
3420 Newark St. N.W., Washington, D. C. 


LORENZ, GILBERT G. 


Major, Asst. Ch., Mapping Br., Engr. Bd., 


1559 N. Jefferson St., Arlington, Va. 


LOUDIN, COLONEL W. 
Topo. Draftsman, Army Map Service, 
599 20th St. S., Arlington, Virginia 
LUSHENE, JOSEPH P. 
Lieut. Comdr., U. S. Coast & Geodetic 
Survey, Washington, D. C. 


MacINTYRE, GEORGE W. 


Ch. Topo. Draftsman, Army Map Service, 
1121 New Hampshire, N.W., Wash., D. C. 


MANESS, LUCIAN 
Assistant Engineer, 
22 Grafton St., Chevy Chase, Maryland 


MARNUL, JOHN 
Surv., Jens K. Doe Survey Service, 
2117 N. Bissell St., Chicago, Illinois 


MARTINI, ARTURO B. 
Instrumentman, G. W. Stephens, Jr. & 
Associates, Mountain Lake Park, Md. 


MAXSON, ROBERT O. 
Asst. Topo. Engr., U. 8. Geol. Survey, 


1109 N. Highland Street, Arlington, Va. 


McVERNON, JAS. A. 
Topo. Draftsman, Army Map Service, 
7432 8th St. N.W., Washington, D. C. 


MELTON, ORVILLE 
Carto., U. 8. Coast & Geodetic Survey, 
306 V Street N.E., Washington, D. C. 


MOORHEAD, TRUMAN O. 
Party Chief, Smith and Gillespie, 
Box 326, Tavares, Florida 


MUNSON, ARCHIE T. 
Asst. Topo. Engr., U. 8. Geol. Survey, 
324 Little Falls St., Falls Chureh, Va. 


NATELLA, AMERICO F. 
Cartographer, Army Map Service, 
5315 26th Road N., Arlington, Virginia 
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NOLAN, THOMAS B. 
Assistant Director, U. 8. Geological 
Survey, Washington, D. C. 


ORTIZ, FRANCIS J. 
Carto. Engr., U. 8. Coast & Geod. Survey, 
364 N. Glebe Rd., Arlington, Virginia 


OSDALE, DIDRIK JOHN 
Carto., U. 8. Coast & Geodetic Survey, 
4215 72nd Ave., Landover Hills, Maryland 


PATES, JOHN R., JR. 
Carto. Engr., U. S. Coast & Geod. Survey, 
3415 38th St. N.W., Washington, D. C. 


PAZ y MINO, NELSON G. 
Lieut., Tnte. Ing., Servicio Geografico 
Militar, Le6én No. 244, Quito, Ecuador 


PRUITT, (MISS) EVELYN L. 
Carto., U. 8. Coast & Geodetic Survey, 
435 Turner Street, Chevy Chase, Md. 


ROY, J. M. 
Government Surveyor, 
Apt. 45, 220 Grande-Allee, Quebec, Can. 


RICHARDS, WILLIAM E. 
Carto., U. 8. Coast & Geodetic Survey, 
1115 8S. Seott St., Arlington, Virginia 


ROBERTSON, RICHARD E. 
Sr. Topo. Draftsman, Army Map Service, 
311 E. Howell Ave., Alexandria, Va. 


ROBINSON, WILLIAM B. 
Surveyor, Atlantic Refining Company, 
Gen. Delivery, Gulfport, Mississippi 


ROEPKE, ARTHUR H. 
Deputy County Engineer, 
R.D. 4, Medina, Ohio 


SCHUTZE, LEONARD T. 
Carto. Engr., Army Map Service, 
4936 Hurst Terrace, Washington, D. C. 


SERAN, HARRY A. 
Comdr. USC&GS (Ret.), Consult. Geodesist, 
1610 W. Mistletoe Ave., San Antonio, Tex. 


SEWELL, HAROLD E. 
Topo. Engr., Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


SHANTZ, (MRS.) GLADYS B. 
Cartographer, Army Map Service, 
5620 Southwick St., Bethesda, Maryland 


SHELLY, JOHN 
Carto., U. S. Coast & Geodetic Survey, 
3118 Buena Vista Terr. S.E., Wash., D. C. 


SHINN, COLUMBUS M., JR. 
Lieut. (jg), U. S. Coast & Geodetic 
Survey, Washington, D. C. 











172 
SIPE, RILEY J. 
Lieut. Comdr., U. 8. Coast & Geodetic 


Survey, Washington, D. C. 


SORRENTINO, ANTHONY 


Ch. Topo. Draftsman, Army Map Service, 


6500 Brooks Lane, Washington, D. C. 
STEELE, CHARLES F. 
Librarian, Army Map Service, 


16 Massey Court, Fairhaven, Alex., Va. 


STOCKWELL, DONALD M. 


Jr. Math., U. 8. Coast & Geodetic Survey, 
1831 Belmont Rd. N.W., Washington, D. C. 


STORMS, C. ERIC 
Engineer, Aero Service Corporation, 
236 E. Courtland St., Philadeiphia, Pa. 


STOUTENBURGH, J. NEIL 
Topo. Draftsman, Army Map Service, 
200 8. Oak St., Falls Church, Virginia 


TARCZA, FRANK J. 
Photogr. Aide, U. 8. Coast & Geod. Surv. 
4206 Bayonne Ave., Baltimore, Maryland 


TAYLOR, JOSEPH C. 
Chief, Typography Sect., U.S.C.&GS., 


3323 Alden Place N.E., Washington, D. C. 


TIEDEKEN, THEODORE WALTON 
Cartographer, Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


VALOIS, LEON 
Chief, Maps and Drafting Branch, 
Quebee Dept. of Mines, Quebec, Canada 


VAN HORN, JAMES A. 


Map Librarian, Army Map Service, 
3125 Ravensworth Pl., Alexandria, Va. 
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VOGEL, EDWARD C. 
Acquisitions Librarian, Army Map Service, 
6500 Brooks Lane, Washington, D. C. 


WATTLES, GURDON H. 
Architectural Designer and Surveyor, 
Route 2, Hemet, California 


WEBER, ALBERT M. 
Carto. Engr., Civil Aero. Admin., 
1627 N. Woodstock, Arlington, Virginia 


WICZER, MAX A. 
Asst. Carto. Engr., U. 8. Coast & 
Geodetic Survey, Washington, D. C. 


WILLIAMS, JOHN R. 
Lieut. Comdr. (USNR), Civil Engr. and 
Surv., 3218 N. First Pl., Arlington, Va. 


WILLIAMS, MILLARD RAYMOND 
Surveyor, Los Angeles County Flood 
Contro! District, Los Angeles, Cal. 


WILSON, ARCHER M. 
Photogrammetric Engr., Mapping Br., 
The Engineer Board, Fort Belvoir, Va. 


WRIGHT, MARSHALL S., JR. 
Photogr. Engr., U. 8. Geological Survey, 
1028 N. Frederick St., Arlington, Va. 
YATES, SAMUEL 
Asst. to Ch. Fld. Engr., Aero Ser. Corp., 
3725 Richmond St., Philadelphia, Pa. 


YEARLEY, EDWIN G. 
Carto. Engr., U. 8. Coast & Geod. Survey, 
1637 E. 32nd Street, Baltimore, Maryland 


YORK, WALTER H. 


Chief, Photo. Lab., U. 8. Geol. Survey, 
14 Sixteenth Street N.E., Washington, D.C. 


MEMBERSHIPS 
- 


LIBRARY OF THE UNIVERSITY OF ARIZONA 


nn .. 
lueson, Arizona 


LIBRARY OF BROWN UNIVERSITY 


Providence, Rhode Island 


LIBRARY OF THE UNIVERSITY OF CINCINNATI 


Cincinnati, Ohio 


CHARLES DEERING LIBRARY OF 
NORTHWESTERN UNIVERSITY 


Evanston, Illinois 
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LIBRARY OF THE UNIVERSITY OF COLORADO 
Boulder, Colorado 
7 
LIBRARY OF COLUMBIA UNIVERSITY 
New York, New York 
© 
LIBRARY OF THE U. S. ENGINEERS OFFICE 
Vicksburg, Mississippi 
. 
LIBRARY OF INDIANA UNIVERSITY 
Bloomington, Indiana 
e 
LIBRARY OF THE INTER-STATE IRON COMPANY 
Ishpeming, Michigan 
. 
LIBRARY OF IOWA STATE COLLEGE 
Ames, Iowa 
. 
LIBRARY OF THE U. 8. LAKE SURVEY OFFICE 
Detroit, Michigan 
. 
LIBRARY OF LOUISIANA STATE UNIVERSITY 
Baton Rouge, Louisiana 
° 
LIBRARY OF THE UNIVERSITY OF NEW MEXICO 
Albuquerque, New Mexico 
* 
LIBRARY OF OKLAHOMA AGRICULTURAL AND 
MECHANICAL COLLEGE 
Stillwater, Oklahoma 
. 
LIBRARY OF THE UNIVERSITY OF OKLAHOMA 
Norman, Oklahoma 
e 
LIBRARY OF OREGON STATE COLLEGE 
Corvallis, Oregon 
a 
LIBRARY OF PENNSYLVANIA STATE COLLEGE 
State College, Pennsylvania 
e 
LIBRARY OF THE PROVISIONAL INTERNATIONAL 
CIVIL AVIATION ORGANIZATION 
Montreal, Canada 
* 
LIBRARY OF THE STANDARD OIL COMPANY OF CALIFORNIA 


San Francisco, California 


* 
LIBRARY OF VIRGINIA POLYTECHNIC INSTITUTE 


Blacksburg, Virginia 
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LIBRARY OF WASHINGTON UNIVERSITY 
St. Louis, Missouri 
* 
RUTGERS UNIVERSITY BOOKSTORE 
New Brunswick, New Jersey 
+ 
THORBURN & ABBOTT LIMITED BOOKSTORE 
Ottawa, Canada 


Camera Measures Light in Given Area 


A CRYSTAL-GAZING CAMERA Which, minus swami garb, peers into a convex mirror and 
4 photographs measurable light reflected therein, has been devised by Frank Benford, 
physicist in the General Electric research laboratory, and is technically called an “illumina- 
graphic” camera. The new instrument eliminates complicated computations in spherieal 
trigonometry heretofore necessary for measuring light in a given area. This simplified 
system of measure, according to Mr. Benford, will enable illuminating engineers and 
architects to easily obtain data from which structures can be designed wherein maximum 
light is provided. 

The instrument consists of an ordinary, small camera mounted direetly above a ¢on- 
vex mirror, which at casual glance could pass for the top of a swami’s erystal ball. 
Perimeter of the mirror, instead of being perfectly spherical, is deliberately curved in 
such a manner that the distorted reflection of any light source in it is direetly proportional 
in size to the illuminating value of that light source. This process of so reflecting light 
is called “double projection,” according to Mr. Benford. 

The peculiar curvature permits the mirror to reflect everything in a given area above 
the level of the mirror. Thus, at any point where the instrument is placed, the erystal- 
gazing camera can photograph a complete picture of light being received at that point. 

From the photograph, the area of light surfaces is measured against the total area of 
the picture. The percentage of light in the picture thus computed also is the pereentage 


of light being received at that point from the various light sources since the photographed 


reflections are direetly proportional in size to the effectiveness in size of the light sources. 

With sources of artificial illumination a known quantity, and with standard averages 
for sky brightness available, the exact amount of foot lamberts of light at that particular 
place can be computed. 

Because of the convex mirror, photographs taken resemble images seen in mirrors 
at an amusement park fun-house. Railroad tracks appear undulating, telephone poles 
eurtsey gracefully, and solid, block-long buildings become narrow sky-serapers. 

Using an illuminagraphie process, illuminating engineers will be able to evaluate 
scientifically the actual lighting worth of present types of illumination, aeeording to Mr. 
Benford. They will be able to estimate accurately the effect on lighting of various types 
of walls and ceilings, windows and window frames, aleoves, and other physical building 
properties. The illuminagraphie camera should aid in the design of new types of lighting 
and new planning for buildings, rooms, and offices, Mr. Benford claims.—Scientific A meri- 


can, April 1946. 














